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LETTER  OF  TRANSMITTAL. 


Washington,  D.  C,  February  19, 1883. 
Hon.  Charles  "W.  Seaton,  Superintendent  of  Census. 

SiE :  In  accordance  with  your  request,  I  have  examined  and  revised  the  following  report  upon  the  building: 
stones  and  quarry  industries  of  the  United  States. 

This  work  was  undertaken  jointly  by  the  Census  OflSce  and  the  National  Museum,  and  i^laced  in  charge  of  the 
late  Dr.  George  "W.  Hawes,  then  curator  of  the  department  of  mineralogy  and  lithology  in  the  National  Museum. 

The  work  as  planned  by  him  comprised  the  collection  of  very  fall  and  complete  statistics  from  all  quarries  in 
the  United  States  doing  business  during  the  census  year  to  the  extent  of  $1,000,  and  the  making  of  a  collection  of 
quarry  specimens  for  examination  for  the  purpose  of  this  report  and  for  deposit  in  the  National  Museum  as  a 
reference  collection.  These  plans  contemplated  also  a  thorough  study  of  the  building  stones  with  reference  to  their 
hardness,  diirability,  beauty,  chemical  composition,  microscopic  structure,  and  geological  relations.  Dr.  Hawes 
lived  long  enough  to  see  his  plans  well  under  way,  the  collection  practically  completed,  and  much  of  the  microscopic 
and  chemical  work  done.  His  health  failed  in  the  fall  of  1881,  and  he  was  obliged  to  give  up  work,  when  his  principal 
assistant,  Mr.  F.  W.  Sperr,  was  placed  in  temporary  charge.  Dr.  Hawes'  health  continued  to  fail,  and  at  last,  on 
June  22,  1882,  he  died,  at  Colorado  Springs,  Colorado. 

Not  long  after,  Mr.  Sperr's  health  failed,  and  he  was  obliged  to  give  up  the  control  of  the  work,  when  it  was 
left  in  charge  of  Mr.  Thomas  C.  Kelly,  by  whom  it  was  brought  to  its  present  stage. 

As  assistants  in  the  field-work  of  this  investigation  Dr.  Hawes  enlisted  the  services  of  many  of  the  most 
prominent  geologists  and  mineralogists  of  the  country,  and  to  them  is  due  in  great  measure  whatever  success  may 
have  been  attained  in  this  investigation.  They  have  devoted  to  it  much  valuable  time  and  attention,  and  in  every 
way  have  shown  the  utmost  interest  in  prosecuting  it  thoroughly.  Many  of  these  gentlemen  have  also  rendered 
valuable  services  in  furnishing  manuscript  notes  regarding  the  quarries  of  their  respective  districts,  which,  from 
the  local  knowledge  of  the  author,  is  of  great  value.  The  statistics  and  the  information  concerning  the  quarries 
were  gathered  by  the  following  gentlemen  in  the  areas  indicated : 

In  Maine,  Ehode  Island,  and  that  portion  of  Massachusetts  east  of  the  Connecticut  river.  Professor  N.  S.  Shaler, 
of  Harvard  university,  Cambridge,  Massachusetts. 

In  New  Hampshire,  Vermont,  and  that  portion  of  Massachusetts  west  of  the  Connecticut  river,  and  of  New 
York  east  of  the  Hudson  and  above  the  latitude  of  the  north  line  of  Connecticut,  Professor  C.  H.  Hitchcock,  of 
Dartmouth  college,  Hanover,  New  Hampshire. 

In  Connecticut,  and  New  York  east  of  the  Hudson  and  south  of  the  latitude  of  the  north  line  of  Connecticut, 
Mr.  Harrison  R.  Lindsley,  of  New  Haven,  Connecticut. 

In  Manhattan  Lsland  and  cities  in  the  immediate  vicinity  of  New  York,  Professor  Alexis  A.  Julien,  of  the  School 
of  Mines,  Columbia  college.  New  York  city. 

In  the  portion  of  New  York  west  of  the  Hudson,  and  New  Jersey  outside  of  the  immediate  neighborhood  of 
New  York,  Professors  George  H.  Cook,  director  of  the  geological  survey  of  New  Jersey,  and  James  C.  Smock,  of 
New  Brunswick,  New  Jersey. 
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In  Pennsylvania,  Mr.  Charles  Allen,  of  Ilarrisburg,  Professor  J.  P.  Lesley,  state  geologist,  ami  Messrs. 
Ashburner.  Lehman,  D'liivilliers,  ami  other  members  of  the  second  geological  survey  of  that  state,  ami  ^lessrs.  F. 
W.  Sperr  and  Thomas  C.  Kelly. 

In  Maryland,  Delaware,  and  Virginia,  Professor  J.  H.  Huntington,  Boston,  Massachusetts,  Professor  Charles 

E.  Munroe,  United  States  Naval  Academy,  and  Mr.  H.  K.  Singleton,  of  Mississippi. 

In  Ohio  and  Indiana,  Professor  Edward  Orton,  Columbus,  Ohio. 

In  Kentucky,  Professor  J.  E.  Procter,  state  geologist,  Frankfort,  Kentucky. 

In  Michigan,  Wisconsin,  and  Illinois,  Professor  Allen  U.  Conover,  Madison,  Wisconsin. 

In  Minnesota,  Iowa,  and  Dakota,  Professor  i^.  H.  Winchell,  state  geologist  of  Minnesota,  Minneapolis, 
Minnesota,  and  Mr.  W.  J.  McGee,  Farley,  Iowa. 

In  Missouri  and  Kansas,  Professor  G.  C.  Brodhead,  sttite  geologist  of  Missouri,  Pleasant  Hill,  Missouri. 

The  statistics  in  the  southern  states  were  collected  by  Mr.  Henry  E.  Cotton  and  Dr.  A.  Gattinger,  of  Nashville, 
Tennessee,  and  those  of  the  west  by  Mr.  William  Foster,  of  Denver,  Colorado. 

A  number  of  assistants,  who  also  rendered  much  valuable  service,  was  employed  by  the  gentlemen  above 
mentioned.  In  addition  to  the  above  list  of  regular  assistants  upon  this  work,  a  great  many  persons  aided  in 
extending  the  scope  of  the  work,  especially  by  bringing  to  notice  some  of  the  great  undeveloped  resources  of  the 
country. 

The  unfortunate  death  of  Dr.  Hawes  necessitated  a  considerable  change  in  the  character  of  the  report.  It 
became  necessary  to  curtail  what  might  be  called  the  scientific  portion,  that  relating  more  purely  to  lithology,  thus 
giving  greater  relative  prominence  to  the  economic  side  of  the  subject.  With  this  exception  the  original  plans  of 
Dr.  Hawes  have  been  carried  out  as  far  as  possible. 

The  following  is  a  sketch  of  the  topics  under  which  the  report  is  arranged : 

Following  the  introduction,  which  consists  of  the  discussion  of  general  matters  relating  to  the  subject,  are  tables 
showing  the  number  of  quarries,  the  capital  invested  in  them,  product  in  the  census  year,  and  its  value,  and  other 
details  regarding  labor,  means  of  transportation,  etc.  These  tables  are  given  by  states  and  by  general  classes  of 
rocks,  and  form  a  general  exhibit  of  the  extent  of  the  quarry  business  in  the  country.  The  quarries  of  each  state 
which  is  of  importance  in  this  respect  are  then  taken  up  in  detail,  the  general  facts  regarding  the  individual 
quarries  being  given  in  tabular  form,  with  location,  kind  of  rock,  structure,  quality,  color,  geological  formation,  etc. 
Descriptive  text  follows  each  table,  and  is  intended  to  fill  out  and  complete  the  matter  in  the  tables  in  such  a  way 
as  to  give  the  details  which  are  desirable  to  be  known  regarding  the  quarries  of  importance.  Then  follow  a 
description  of  the  use  of  stone  in  most  of  the  principal  cities  of  the  country,  the  extent  to  which  it  is  employed,  the 
kinds  of  stone  principally  used,  and  other  matters  of  importance  connected  with  this  subject.  This  description  is 
accompanied  by  a  table  showing  the  proportion  of  stone  buildings  in  each  city,  the  class  of  stones  principally  used, 
and  their  sources,  and  the  stone  employed  for  foundations,  pavements,  etc.  A  short  table  of  exports  and  imports 
of  stone  and  a  brief  discussion  of  a  few  notable  foreign  ornamental  stones  close  the  report. 

In  the  following  report  it  will  be  observed  that  a  comparatively  small  portion  of  the  work  bears  the  name  of 
Dr.  Hawes  as  author,  but  the  amount  of  this  matter  must  not  be  taken  as  in  any  way  the  measure  of  the  share 
which  he  had  in  the  work.  Not  only  are  the  inception  and  plan  of  the  entire  work  due  to  him,  but  a  large 
proportion  of  the  material  from  which  this  manuscript  was  made  was  collated  and  drafted  roughly  by  him,  though 
not  put  in  shape  for  publication.     He  plowed,  sowed,  and  culti^'ated  that  others  might  reap. 

The  chemical  work  of  the  report  and  the  classification  of  the  limestones  were  done  by  Mr.  F.  P.  Dewey,  of  the 
Smithsonian  Institution,  and  his  report  upon  the  general  methods  em  ployed  by  him  is  included  in  the  introductory 
matter. 

The  microscopic  examination  of  the  rocks  commenced  by  Dr.  Hawes  was  completed  by  Mr.  G.  P.  Merrill, 
of  the  Smithsonian  Institution,  and  his  report  upon  this  subject  also  is  included  in  the  introductory  matter. 

The  illustrations  of  polished  rock  surfaces,  representing  some  of  our  most  beautiful  and  serviceable  rocks,  wore 
drawn  in  water  color  by  Mr.  Henry  J.  Morgan. 

The  chapter  upon  methods  of  quarrying,  machines,  and  tools  used  in  such  operations  was  prepared  by  Mr. 

F.  W.  Sperr. 

The  great  bulk  of  tlie  text,  consisting  of  descriptions  of  the  quarry  regions  and  individual  quarries,  and  of  the 
use  of  stone  in  construction  in  the  principal  cities  of  the  country,  was  in  the  main  compiled  by  Messrs.  Sperr  and 
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Kelly  from  descriptive  uotes  furuisbed  bj'  tlie  different  special  ageuts  enumerated  above.  The  degree  of  fullness 
of  these  notes  depends,  therefore,  not  so  much  upon  the  importance  of  the  quarry  industries  in  the  different  districts 
as  upon  the  extent  of  the  descriptive  matter  furnished  by  the  diflerent  special  agents ;  and  it  is  doubtless  true  that 
undue  prominence  has  on  this  account  been  given  to  certain  regions.  For  example,  the  quarries  of  the  state  of  Ohio 
have  been  described  in  great  fullness  of  detail,  while  the  marbles  of  Tennessee  receive  but  a  passing  mention.  It 
does  not,  however,  appear  to  be  advisable  to  throw  away  a  large  part  of  this  Information  for  the  mere  sake  ot 
producing  uniformity. 

The  uotes  of  Professor  Shaler  regarding  his  district  are  so  full  and  elaborate  that  it  has  been  thought  best  to 
present  them,  with  little  change,  over  his  own  name.  The  same  is  the  case  with  those  for  Illinois,  Wisconsin,  and 
Michigan,  by  Professor  Conover ;  for  Iowa,  by  Mr.  W.  J.  McGee,  and  a  portion  of  the  notes  concerning  Missouri, 
by  Professor  Brodhead,  the  state  geologist. 

In  the  chapter  upon  stone  construction  in  cities  New  York  city  is  treated  exhaustively  by  Professor  A.  A. 
Julieu,  who  in  addition  to  this  furnished  a  paper  on  the  very  important  subject  of  the  durability  of  the  building 
stones  in  actual  use  in  the  country. 

It  should  be  borne  in  mind  that  the  statistical  tables  deal  in  general  only  with  quarries  which  produced  during 
the  census  year  to  the  value  of  $1,000  or  upward.  This  excludes  not  only  a  large  number  of  small  quarries,  but 
also  many  which  have  in  years  past  produced  very  extensively,  but  which  were  worked  little  or  not  at  all  during 
the  census  year. 

Nearly  all  the  quarries  of  the  southern  states,  with  the  exception  of  the  marble  quarries  of  Tennessee,  fall 
within  one  or  the  other  of  these  classes.  For  instance,  out  of  a  large  number  of  quarries  in  North  Carolina,  scarcely 
one,  under  the  above  definition,  should  be  represented  in  the  tables. 

In  this  portion  of  the  country  this  industry  is  yet  in  its  infancy.  The  slight  demand  for  stone  in  construction, 
owing  to  the  relative  cheapness  of  other  building  material,  especially  wood,  and  the  fact  that  the  region  contains 
but  a  small  urban  population,  have  combined  to  delay  its  development,  and  to-day  the  south  is  but  beginning  to 
realize  its  immense  resources  of  this  kind. 

The  reader  will  doubtless  find  in  the  text,  and  especially  in  that  portion  relating  to  stone  construction  in  cities, 

many  references  to  quarries  which  are  not  represented  in  the  tables.     These  apparent  omissions,  in  the  majority  of 

cases,  fall  into  one  or  the  other  of  the  above  classes  of  intentional  omissions,  that  is,  of  quarries  whose  importance  is 

not  sufficiently  great  to  give  them  place  in  the  statistical  tables,  or  where  the  quarries,  although  large  and  important, 

are  worked  spasmodically,  as  occasion  requires,  and  were  not  worked  extensively  during  the  census  year.     Still,  as 

this  is  practically  the  first  attempt  which  has  ever  been  made  to  obtain  the  statistics  of  this  industry,  it  is  very 

possible  that  some  important  quarries  have  escaped  notice,  although  every  precaution  for  obtaining  completeness 

which  had  suggested  itself  to  those  having  the  matter  in  charge  was  taken.    Wherever  practicable,  the  local 

knowledge  of  the  state  geologists,  and  of  others  more  or  less  directly  interested  in  this  industry,  was  utilized,  and 

it  is  believed  that,  under  the  circumstances,  the  omissions  have  been  reduced  to  as  small  a  quantity  as  possible. 

Very  respectfully,  yours, 

HENRY  GANNETT. 

Oeographer  and  Special  Agent  Tenth  Genius. 
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Chaptee  I.— introduction. 


By  De.  George  W.  Hawes. 


Materials  for  building  may  be  divided  iuto  two  classes,  natural  and  artificial.  Of  the  former  class  may  be 
mentioned,  as  the  principal  members,  wood  and  stone,  and  of  the  latter  class,  brick,  artificial  stone,  and  iron.  The 
industry  of  extracting  stone  for  building  purxjoses  has  been,  for  convenience  in  this  report,  denominated  the  quarry 
industry.  This  term  is  not  accurately  descriptive,  since  all  the  materials  extracted  from  quarries  or  open  mines 
are  not  here  described.  Coal,  metallic  ores,  limestone  when  quarried  for  lime  or  for  fertilizing,  and  jihosphate 
of  lime  when  quarried  for  the  latter  x>urpose,  may  be  noted  as  exceptions. 

The  importance  of  this  investigation  will  be  recognized  when  it  is  known  that  the  subject  has  received  little  or 
no  attention  heretofore  in  this  country,  although  immense  sums  are  spent  annually  upon  stone  as  a  material  in 
construction. 

The  first,  and  indeed  the  only  attempt,  so  far  as  known,  to  bring  into  notice  our  resources  in  building  stone  was 
made  at  the  late  centennial  exposition  at  Philadelphia,  when  a  general  invitation  was  sent  to  quarrymen  to  forward 
specimens  for  exhibition.  This  was  generally  responded  to,  and  a  beautiful  collection  was  the  result ;  but  it  was 
by  no  means  exhaustive  or  representtive,  inasmuch  as  it  was  a  purely  voluntary  collection. 

Many  experiments  upon  the  strength  of  building  stone  have  been  made,  notably  by  the  ofScers  of  the  United 
states  engineer  corps,  and  the  results,  published  only  in  a  fragmentary  way,  ai-e  more  or  less  inaccessible. 
Strength,  however,  is  but  one  of  the  factors  which  determine  the  relative  value  of  the  stone.  The  factor,  primarily, 
is  its  accessibility,  as  the  most  valuable  stone  is  of  but  little  use  for  extensive  building  operations  if  far  from  water 
or  railroad  transportation.  Next  in  importance  is  its  durability,  as  well  as  its  capability  of  resisting  climatic 
influences;  and  this  is  a  subject  upon  which  very  little  has  been  said  or  written.  It  is  a  subject  upon  which  it  is 
extremely  difBcult  to  experiment,  and  yet  in  this  respect  it  is  most  desirable  that  we  should  jjossess  information. 
Such  knowledge  can  be  gained  only  by  experience,  and  in  many  cases  dearly -bought  experience,  and  it  is  therefore 
imjiortant  that  all  facts  relating  to  the  durability  of  stone  under  the  influences  of  climate  should  be  collated  and 
brought  into  juxtaposition  with  one  another. 

THE  COLLECTIOlSr. 

The  considerations  already  advanced  show  the  desirability,  in  connection  with  a  work  of  this  kind,  of  making 
a  systematic  collection  of  specimens  of  building  stones.  The  poimlar  names  given  to  building  stones  vary  in 
different  parts  of  the  country,  and  the  same  name  is  in  some  cases  applied  to  most  diverse  materials.  Such 
words  as  granite,  trap,  blue-stone,  flag-stone,  etc.,  do  not  designate  stones  in  such  a  manner  as  to  enable  one 
to  judge  of  their  appearance  or  characteristics,  and,  beyond  its  necessity  for  purposes  of  classification,  a  collection 
is  of  such  value  to  architects  and  builders  as  to  justify  its  accumidation  at  government  expense.  At  the  centennial 
exhibition  in  Philadelphia  in  1876  many  of  our  best  stones  were  placed  in  direct  comparison  with  those  from 
foreign  countries,  and  visitors  were  surprised  to  find  that  our  country  possessed  materials  for  which  we  have  been 
in  the  habit  of  looking  to  other  lands.  This  collection  was  made  the  subject  of  a  report  by  Professor  J.  F.  Newberry, 
of  the  School  of  Mines,  Columbia  College,  New  York  city,  which  report  forms  one  of  the  most  prominent 
contributions  to  the  literature  upon  the  general  resources  of  the  country  in  stone. 
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This  collectiou,  however,  did  not  elaim  to  bo  either  systematic  or  complete.  The  Ceusiis  Ollice  has  aimed  at 
eystem  aud  uniformity  in  the  colleution  and  treatment  of  specimens,  in  order  to  insure  fair  comparisou.  The  size  of 
the  specimens  was  detenuiued  by  such  considerations,  it  having  been  the  intention  that  every  quarry  of  importauco 
in  the  country  should  be  represented  in  the  collection  by  a  cube  with  edges  four  inches  long.  These  specimens  are 
dressed  in  the  following  manner: 

Polished  in  front. 

Drafted  and  pointed  on  the  left-hand  side. 

Drafted  with  rock-face  upon  the  right-hand  side. 

Entirely  rough  behind. 

Eubbed  or  chiseled  upou  top  and  bottom. 

The  aim  has  been  to  show  the  appearances  of  the  stoue  when  subjected  to  such  treatment  as  it  will  receive 
when  applied  to  construction  aud  ornamentation.  The  polished  surfaces  render  prominent  many  peculiarities- 
of  structure  and  composition  which  are  not  evident  upon  rough  surfaces.  The  only  nuxlilication  that  has  been 
allowed  has  been  iu  the  treatment  of  the  front  face,  which,  when  incapable  of  being  polished,  has  received  the 
highest  finish  which  it  can  be  made  to  receive. 

The  specimens  are  of  such  size  as  to  admit  of  easy  handling  and  close  examination,  and  are  easily  accessible  to 
all  interested  iu  their  study  aud  comparison.  The  centennial  collection  has  been  united  with  these,  aud  the  whole 
forms  one  of  the  attractive  features  of  the  Xational  !\Iuseum  in  Washington. 

A  number  of  treatises  upou  building  material  have  been  issued  iu  European  countries,  and  the  crudeuess  of 
their  statements  concerning  the  quarries  of  America  is  most  striking  when  one  notes  the  size  of  this  collection 
and  the  diversity  of  its  specimens.  The  statements,  however,  are  "not  to  be  wonder-ed  at,  since  the  authors 
have  had  little  accessible  American  literature.  It  might,  however,  be  assumed  that  a  country  of  this  extent, 
possessing  so  great  diversities  in  physical  features,  would  possess  a  great  variety  of  building  stones. 

It  may  be  said  iu  general  that  at  this  stage  of  the  development  of  the  stone  industry  in  the  country  there  are 
few  quarries  which  do  not  produce  material  possessing  somethiug  or  other  to  recommend  them  and  to  give  them 
an  excuse  for  existing.  This  can  scarcely  be  otherwise  in  a  laud  which  possesses  such  an  immensity  of  undeveloped 
resources  iu  stones  of  the  finest  quality. 

The  collection,  however,  brings  one  thing  most  promiueutly  forward,  aud  that  is  that  at  the  very  doors  of 
buildings  coustructed  of  stones  brought  from  great  distances  materials  equal  or  superior  are  often  found.  The 
lack  of  confidence  in  home  resources  has  very  frequently  caused  stoues  of  demonstrated  good  quality  to  be  carried 
far  and  wide,  and  frequently  to  be  laid  down  upon  the  outcroppiug  ledges  of  material  iu  every  way  their  equal. 
Developmeut  of  local  resources  follows  iu  the  wake  of  good  information  concerning  them,  for  the  lack  of  confidence 
iu  home  products  cannot  be  attributed  to  jirejudice.  The  first  stoue  house  erected  iu  San  Francisco,  for  example,, 
was  built  of  stoue  brought  from  Chiua,  and  at  the  present  day  the  granites  mostly  employed  there  are  brought 
from  Xew  England  or  from  Scotland.  Yet  we  have  no  stones  in  our  collection  possessing  more  qualities  to 
recommend  them  than  Califoruia  granites. 

Some  of  the  results  of  this  general  ignorance  of  the  resources  that  this  country  affords  in  the  way  of  building, 
stones  is  shown  by  the  use  of  stoues  brought  from  the  Atlantic  sea-board  iu  the  public  buildings  of  the  Mississippi 
valley.  Some  of  the  prominent  public  and  private  buildings  in  Cincinnati,  for  instance,  are  coustructed  of  stone 
that  was  carried  by  water  and  railway  a  distance  of  about  1.500  miles.  Within  150  miles  of  Oiucinnati,  in  the  sub- 
Carboniferous  limestone  district  of  Kentucky,  there  are  very  extensive  deposits  of  dolomitic  limestone  that  aftbrd  a 
beautiful  building  stoue,  which  can  be  quarried  at  no  more  expense  than  that  of  the  granite  of  Maine.  Moreover,, 
this  dolomite  is  easily  carved ;  it  requires  not  more  than  one-third  the  labor  to  give  it  a  surface  that  is  needed  by 
granite.  Experience  has  shown  that  the  endurance  of  this  stone  under  the  influences  of  weather  is  very  great.  A 
building  iu  Bowling  Green,  Kentucky,  which  has  been  standing  over  forty  years,  retains  the  chisel  marks  with  all 
the  clearness  they  had  the  day  they  were  made.  Yet,  because  of  the  want  of  some  authority  of  an  absolute  sort,  the 
fear  to  use  this  stone  has  so  far  kept  it  from  finding  a  market  and  h;ks  led  to  the  transportation  of  stone  half-way 
across  the  continent. 

In  all  other  miuing  industries  the  product  shows  the  fitness  for  its  use  almost  at  the  moment  of  its  production, 
so  that,  if  the  governmeut  secures  the  exercise  of  proper  ])recaution  in  the  carrying  ou  of  the  work,  the  character 
of  the  proilucts  may  be  left  to  be  determined  by  the  laws  of  trade.  But  in  building  stones  there  is  always  the 
question  of  endurance  under  the  action  of  the  weather,  which  <!annot  be  determined  in  any  easy  way.  The  external 
aspect  of  the  stone  may  fail  to  give  any  clue  to  it ;  nor  can  all  the  te^sts  we  yet  kiu)\v  determine  to  a  certainty  iu 
the  laboratory  just  how  a  given  rock  will  withstand  the  tests  of  absorption  of  our  own  variable  climate  aud  the- 
gases  of  our  cities.  The  cities  of  northern  Europe  ai'e  full  of  failures  iu  the  stones  of  important  structures.  The 
most  costly  building  erected  in  modern  times,  perhaps  the  most  costly  edifice  reared  since  the  great  ]>yramid, 
the  parliauuuit-house  in  London,  was  built  of  a  stone  taken  ou  the  recommendation  of  a  committee  representing- 
the  best  scientific  and  technical  skill  of  Great  Britain.  The  stone  selected  was  submitted  to  various  tests,  but 
the  corroding  influence  of  a  Loudon  atmosphere  was  overlooked.  The  great  structure  was  built,  and  now  it 
seems  questionable  whether  it  can  be  made  to  endure  as  long  as  a  timber  building  would  stand,  so  great  is  the 
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effect  of  the  gases  of  the  atmosphere  upon  the  rock.  This  is  only  one  of  the  numerous  instances  that  might  be 
cited  in  which  a  neglect  to  consider  the  climatic  conditions  of  a  particular  locality  in  selecting  a  building  material 
has  proved  disastrous.  Stones  having  a  high  ratio  of  absorption,  or  which  absorb  water  readily,  are  not  likely 
to  bo  durable  in  a  climate  subje(;t  to  alternations  of  dampness  and  hard  freezing;  and,  as  before  mentioned,  the 
acid  atmosphere  of  manufiicturing  cities  is  injurious  to  stones  made  up  largely  of  carbonate  of  lime.  Professor 
Hull,  in  his  work  on  the  building  and  ornamental  stones  of  Great  Britain  and  foreign  countries,  gives  the  following 
as  the  most  instructive  exaraples  of  '•buildings  in  Great  Britain  of  limestones  and  dolomites  which  have  shown 
disintegration  from  the  influence  of  rain  charged  with  acid  :  Saint  Mary's,  Redcliffe,  in  Bristol ;  the  new  houses  of 
parliament,  and  the  chapel  of  Henry  VIII  in  Westminster  Abbey.  The  first  is  built  of  oolitic  limestone,  the  second  of 
dolomite,  the  third  of  Caen  stone,  the  white  limestone  of  Normandy,  of  Jurassic  age  ".  Professor  Hull  states  further 
that  the  presence  in  humid  or  wet  climates  of  smoke,  or  sulphurous,  hydrochloric,  and  other  acids,  powerfully  aids 
the  destructive  effects  of  rain  or  moisture,  as  the  rain  itself  takes  a  considerable  amount  of  the  acid  from  the  air 
and  spreads  it  over  the  exposed  surfaces  of  the  buildings;  and  that,  therefore,  for  such  climates  limestone  of 
especially  soft,  granular,  and  porous  kinds  should  as  far  as  possible  be  avoided ;  also,  sandstones  which  contain 
a  notable  percentage  of  calcareous  matter  in  the  form  of  cement  shoidd  not  be  used. 

Some  of  the  "black  granite"  or  diabase  rocks  of  Xew  England  decay  rapidly  when  exposed  to  the  weather,  yet 
they  are,  in  appearance,  of  enduring  quality. 

In  a  communication  to  the  Census  Bureau,  Professor  :!Sr.  S.  Shaler,  of  Cambridge,  Massachusetts,  says : 
A  few  years  ago  I  ibuud  the  stone  from  one  of  these  diabase  quarries  being  nscd  for  the  foundations  of  the  most  costly  buildings  ever 
erected  by  Harvard  college.     A  century  of  exposure  would  he  sure  to  convert  a  large  part  of  the  faces  of  these  foundation  stones  into  dry 
sand.     It  was  by  a  mere  chance  that  I  was  able  to  make  an  effective  protest  against  its  use  in  this  building.     I  know  that  it  has  been  used 
in  scores  of  other  buildings  in  the  same  region. 

There  are  many  other  stones  in  use  in  this  country  that  are  open  to  the  same  objections ;  they  are  fair  looking, 
but  have  not  the  necessary  endurance,  under  certain  atmospheric  conditions,  which  makes  them  fatal  elements  of 
weakness  in  any  architectural  work  of  importance. 

It  is  not  possible  for  the  architect  or  the  builder  to  make  tests  and  accumulate  information  concerning  the 
particular  qualities  of  this  or  that  stone ;  nor  is  it  possible  for  any  association  such  as  the  national  societies  of 
architects  to  do  justice  to  the  problem.  The  result  is  that  it  is  very  hard  to  bring  a  new  quarry  stone  into  use  unless 
it  is  essentially  like  some  of  those  already  extensively  employed.  jS"o  one  builder  is  willing  to  assume  the  risk  that 
may  come  from  the  experiment,  especially  when  he  is  not  likely  to  have  the  profit  that  may  arise  from  the  use  of  the 
cheaper  stone.  There  can  be  no  question  that  in  this  way  we  are  debarred  from  the  use  of  many  of  the  best  and 
cheapest  building  stones  that  the  country  affords.    Professor  Shaler  advises  substantially  the  following  plan : 

In  proposing  to  myself  a  method  whereby  a  source  of  necessary  information  concerning  the  building  stones  of  the  country  may  be 
established,  I  have  taken  care  to  make  the  element  of  interference  on  the  part  of  the  state  as  small  as  possible.  It  seems  to  me  that  the 
following  plan  may  serve  to  accomplish  the  end  in  view  without  undue  expenditure  or  o  verregulation.  There  should  iu  the  first  place  be  a 
national  collection  of  building  stones  whereat  the  architect  may  be  able  to  see  a  sufficient  representation  of  all  the  building  stones  the 
country  affords. 

The  admirable  system  followed  by  the  Tenth  Census  has  already  accumulated  at  Washington  an  excellent  foundation  for  such  a 
collection.  By  the  simple  i)lan  of  having  large  specimens  of  the  stones  heretofore  used  in  all  public  buildings  added  to  this  collection, 
and  further  by  letting  it  he  known  that  architects  would  confer  a  favor  by  submitting  specimens  of  the  stone  used  by  them,  a  very  valuable 
collection  could  bo  accumulated.  In  addition  to  this  interior  cabinet  there  should  be  an  open-air  collection  designed  to  show  the  efiecta 
of  weathering  upon  the  various  classes  of  building  materials.  This  collection  would  necessarily  occupy  a  good  deal  of  ground,  for  in 
many  caaes  several  courses  of  stone,  one  on  top  of  the  other,  wonld  be  necessary  to  show  the  full  effect  of  weathering.  The  attitude  of 
the  wall  with  reference  to  the  sun,  frost,  etc.,  is  a  matter  of  imjiortance.  It  should  also  include  water-cement,  roofing  materials,  and 
various  forms  of  terra-cotta,  from  common  brick  to  decorative  work.  In  fact  such  a  collection  should  be  essentially  an  experimental 
station  on  construction  materials. 

With  the  view  of  accomplishing  more  perfectly  the  large  purposes  that  could  only  be  accomplished  by  such  a  museum,  I  would  suggest 
that  the  whole  matter  of  strength  of  materials  used  in  public  edifices  should  be  jjlaced  in  the  control  of  its  superintendent ;  and  that,  on 
the  payment  of  a  small  fee,  the  laboratory  connected  with  the  museum  might  examine  into  the  composition  and  character  of  building 
material  submitted  to  it.     Each  subsequent  decennial  census  will  give  a  chance  to  revise  and  extend  the  researches  of  this  museum. 

In  addition  to  the  ordinary  specimens  of  building  stones,  quarry-owners  were  invited  to  represent  their  material 
in  the  National  Museum  by  a  larger  specimen,  dressed  by  themselves  and  forwarded  at  their  own  expense.  To 
this  invitation  many  qnarrymen  have  responded  by  sending  dressed  foot  cubes  or  slabs,  pedestals,  etc.,  many  of 
which  are  very  beautiful.  We  have  not  allowed  the  prominence  thus  given  to  individual  quarries  to  modify  or 
prejudice  our  opinion  of  the  material.  No  injustice  has  thus  been  done,  as  no  effort  was  made  to  gather  these 
blocks,  and  any  one  had,  and  still  has,  the  opportunity,  if  he  wishes,  to  supplement  his  exhibition  with  such  blocks. 
Our  4-inch  cubes  are,  however,  to  us  the  most  satisfactory  specimens,  as  showing  the  nature  of  the  material  and 
forming  a  systematic  collection  which  it  would  be  impracticable  to  attempt  to  make  of  larger  blocks. 

One  of  the  largo  halls  in  the  National  Museum  at  Washington  has  been  set  apart  for  the  exhibition  of  this 
census  collection  of  building  and  ornamental  stones,  and  no  trouble  has  been  spared  by  the  authorities  in  the 
attempt  to  show  each  specinton  to  the  best  advantage.  They  are  placed  in  glass  cases,  in  front  of  a  suitable  back- 
ground ;  each  rests  on  a  block,  and  a  card  designating  the  stone  and  the  features  of  particular  interest  in 
connection  with  it  is  tacked  upon  this  block,  where  it  can  be  easily  read. 
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Tho  centennial  collection  before  mentioned,  or  so  much  of  it  as  was  i)resente(l  to  the  Smithsonian  Institution, 
is  placed  in  the  hall.    The  addition  which  it  has  made  to  tlie  census  collection  is  mostly  composed  of  foreign  stones. 

The  supervising  architect  of  the  treasury,  Mr.  llill,  has  also  kindly  given  a  large  portion  of  the  collection 
which  has  accumulated  in  his  ofiQce,  to  be  used  in  the  study  and  in  supplementing  the  collection. 


THE  MINERALS  IN  BUILDING  STONES. 

A  stone  is  of  little  consequence  for  purposes  of  construction  unless  it  exists  iu  large  quantities,  and  therefore 
the  principal  constituents  are  the  commonest  of  minerals  and  few  in  number.  Microscopic  examination  increases 
the  number  of  the  species  quite  considerably,  aiul  at  times  those  present  in  smallest  amount  are  of  great  imj)ortance 
in  the  determination  of  economic  properties.  As  these  minerals  are  sufficiently  described  in  any  mineralogical 
treatise,  it  is  only  necessary  to  mention  the  names  of  those  which  occur  in  building  stones. 

The  mineral  compositions  of  stones  are  much  simplified  by  the  wide  range  of  conditions  under  which  the 
commonest  minerals  can  be  found,  thus  allowing  their  presence  iu  all  classes  of  rocks.  Thus  qnai-tz,  feldspar, 
mica,  hornblende,  and  pyroxene  can  be  found  in  a  mass  cooling  from  a  state  of  fusion ;  they  can  be  crystallized 
from  solution,  or  be  formed  from  volatilized  products.  They  are,  therefore,  excluded  from  no  classes  of  rocks, 
since  there  is  no  process  of  rock  formation  which  determines  their  absence. 

Most  of  the  commonest  minerals,  like  feldspar,  mica,  hornblende,  pyroxene,  and  the  alkaline  carbonates,  possess 
also  the  capacity  of  adapting  themselves  to  a  wide  range  of  compositions.  Feldspar,  for  example,  can  take  more 
or  less  silica,  lime,  soda,  or  potash  into  its  composition.  Hornblende  and  i\vroxene  may  be  pure  silicates  of  lime 
and  magnesia,  or  iron  and  manganese  may  take  the  place  of  a  portion  of  these  bases.  Lime  carbonate  may 
be  very  pure,  or  magnesia  may  take  the  place  of  any  proportion  of  the  lime. 

These  considerations  indicate  the  reason  of  the  extreme  simplicity  of  rocks  as  regards  their  chief  constituents, 
and  that  whatever  may  be  the  composition  of  a  mass  within  the  limits  which  nature  allows,  and  whatever  may  be 
the  conditions  of  its  origin,  the  probabilities  are  that  it  will  be  essentially  formed  of  one  or  more  of  a  half  dozen 
minerals  in  some  of  their  varieties. 

But  however  great  may  be  the  adaptability  of  these  few  minerals,  they  still  are  subject  to  verj-  definite  laws 
of  chemical  equivalence ;  there  are  elements  which  they  cannot  take  into  their  composition,  and  there  ai-e 
circumstances  which  retard  their  formation  while  other  minerals  are  crystallizing.  Therefore,  in  a  mass  of  more 
or  less  accidental  composition,  other  minerals  may  always  be  expected  to  form  in  considerable  numbers  and  minute 
quantity. 

For  convenience  we  may  therefore  divide  the  minerals  into  two  grou])S :  the  first  to  contain  those  minerals  with 
their  varieties  which  compose  the  mass  of  rocks,  and  any  one  of  which  may  be  the  chief  ingredient  of  a  rock ; 
and  the  second  to  contain  those  which  never  comjjose  the  mass  of  a  building  stone,  and  ai-e,  when  present  at  all, 
usually  present  in  small  amount. 

The  following  is  a  list  of  the  mineral  constituents  of  most  building  stones  : 


1.  Quartz. 

2.  Feldspar. 

'2a.  Ortboclase. 
2b.  Microcline. 
2c.  Albite. 
2d.  Anorthite. 
2e.   Labradorite. 
2/.   Andesite. 
2g.  Oligoclase. 

2/i.  Tricliiiic  feldspar  (undetermined  species). 
'i.  Mica. 

3a.  Muscovite. 
3i.  Biotite. 
:!c.   Phlogopite. 
3d.  Lcpidolite. 

4.  Ampbibole  or  hornblende. 

4a.  Troiuolite. 
4i.  Actiuolite. 
4f.  Coniuiou  hornblende. 

5.  Pyroxene. 

5a.  Malaeolite. 
,'>!(.  Sablite. 
5c.  Diallage. 
5d.  Auglte. 

6.  CalGite. 

7.  Dolomite. 

8.  Serpentine. 

9.  Talc. 


10.  Iron. 

11.  Copper. 
Vi.  Carbon. 
13.  Graphite. 


ELEMENTS. 


SULPHIDES. 


14.  Galenite.     (Lead  glance.) 

15.  Sphalerite.     (Zinc-blende.) 

16.  Pyrrhotite.     (Magnetic  pyrites.) 

17.  Pyrite.     (Pyrites.) 

18.  Chalcopyrite.     (Copper  pyrites.) 

19.  Marcasite.     (White  pyrites.  ) 

20.  Arscuopyrite.     (Mispiokel,  or  arsenical  pyrites.) 

CHLOKIDE. 

21.  Halite.     (Common  salt.) 

FLUOKIDE. 

22.  Fluorite.     (Fluor-spar.) 

OXIDES. 

23.  Tridymite. 

24.  Opai. 

25.  Corundum.     (Emory.) 

2G.  Hematite.     (Specular  iron.) 

27.  Menaccanite.     (Titanic  iron.) 

28.  Magnetite.     (Magnetic  iron.) 

29.  Chromite.    (Chromic  iron.) 


INTRODUCTION. 


OXIDES — con  t  inued. 

30.  Llmonite.     (Hydrous  iron  oxide,  rust.) 

31.  Spinel. 

32.  Rutile. 

33.  PjTohisite.     (Manganese  binoside.) 

^VNQYDROUS   SILICATES. 

34.  Enstatite. 

35.  Hypersthcne. 

36.  Acmite. 

37.  Glaucophane. 

38.  Beryl. 

39.  Chrysolite.     (Olivine.) 

40.  Danalite. 

41.  Garuet. 

42.  Zircon. 

43.  Epidote. 

44.  Allanite. 

45.  Zoisite. 

46.  lolite.     (Cordierite.) 

47.  Scapolite. 

48.  Elacolite. 

49.  Sodalite. 

50.  Caccrinite. 

51.  Cliondrodite. 

52.  Tourmaline. 

53.  Andalusite. 

54.  Fibrolite. 

55.  Cyanite. 

56.  Topaz. 

57.  Datolite. 

58.  Titanite.     (Sphene.) 

59.  Staurolite. 


HYDROUS  SILICATES. 


60.  Petalite. 

61.  Laumontite. 
02.  Prehnite. 

63.  TLomsonite. 

64.  Natrolite. 

65.  Analcite. 

66.  Chabazite. 

67.  Stilbite. 

68.  Heulandite. 

69.  Harmotome. 

70.  Kaolin. 

71.  Chlorite. 
71rt.  Jpflersonite. 

72.  Kipidolite. 

73.  Penninite. 

74.  Prochlorite. 


75.  Apatite. 


76.  Gypsum. 


77.  Aukerite. 

78.  Siderite. 

79.  EhodochroBite. 

80.  Aragonite. 

81.  Malachite. 

82.  Azurite. 


PHOSPHATE, 


CARBONATES. 


METHODS  OF  STUDY. 

The  methods  usually  applied  to  the  study  of  building  materials  are  eminently  practical.  The  required  qualities 
of  good  stones  are  well  understood,  and  direct  jirocesses  are  employed  in  order  to  ascertain  the  strength,  hardness, 
and  durability.  Experience  most  of  all  has  aided  in  th<?  development  of  knowledge,  and  this  sometimes  has  been 
gained  at  great  expense.  Though  the  results  of  actual  practice  are  the  final  criterious,  they  are  too  slowly  gained, 
and  hence  scientific  and  practical  study  can  be  combined  to  the  advantage  of  those  using  stone. 

On  the  other  hand,  the  api>lication  of  scientific  methods  to  economic  problems,  while  bringing  the  later  results 
of  study  into  the  domain  of  daily  life,  has  never  been  carefully  performed  without  incidentally  developing  some 
things  of  interest  and  value  to  science.  There  are  no  absolute  rules  to  lay  down  by  which  stones  are  to  be  judged, 
however  simply  such  are  recorded  in  the  text-boots. 

Stones  which  have  lain  in  the  quarry  for  years,  and  which  show  the  effects  which  time  can  produce,  are  usually 
inferior  specimens  that  have  been  rejected,  and  quarries  which  have  produced  bad  materials  may  also  subsequently 
produce  the  best,  and  vice  versa. 

The  methods  which  have  been  emi>loyed  in  the  study  of  compositions  and  structures  are,  however,  such  as 
require  some  explanation. 

The  purpo.ses  of  the  work  demand  a  determination  of  the  compositions  and  structures  of  the  various  rocks,  as 
these  in  combination  with  the  location  and  geological  features  determine  the  applicability  of  the  stones  and  explain 
their  peculiar  properties.  The  microscopic  examination  of  thin  sections  leads  most  directly  to  the  desired  results. 
This  method  of  study  iu  the  bauds  of  the  microscopic  lithologist  has  been  most  fruitful  in  developing  valuable  and 
interesting  knowledge  of  a  scientific  character.  By  its  means  the  nature  and  the  composition  of  almost  all  of  the 
commonly  occurring  rocks  have  been  determined,  and  geological  progressin  later  years  has  been  modified  and  directed 
to  a  certain  extent  by  the  results  of  microscopic  study.  Exactly  those  same  features  which  are  of  importance  in 
scientific  studj-  are  the  ones  which  determine  the  value  aud  appearance  of  building  stones ;  and  there  is  no  distinction 
between  the  scientific  and  the  practical. 

The  method  will  here  be  described  with  the  least  detail  that  will  render  the  accompanying  jilates  comprehensible 
to  those  who  are  interested  iu  the  results  but  unacquainted  with  the  method.  Any  who  wisli  to  apply  the  method 
will  seek  fuller  information  in  the  treatises  devoted  to  the  subject. 

A  thin  fragment  of  stone  with  a  circumference  equal  to  that  of  a  silver  quarter-dollar  is  knocked  from  the 
larger  block  with  a  hammer  or  a  pitching- tool;  or  when  difiaculties  are  encountered  in  obtaining  thus  a  favorable 
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piece,  the  same  is  sawed  oft"  from  tlio  block  witli  a  (liamoud  saw.  When  a  ilat,  smooth  surface  has  been  ground 
upon  one  side  of  this  chip,  and  which  reaches  the  outer  circumference  of  it  at  every  point,  tlie  chip  is  glued  firmly 
upon  a  slide  of  glass,  by  means  of  hot  Canada  balsam,  in  such  a  way  that  the  new,  smooth  surface  is  very  nearly 
in  contact  with  the  glass.  The  Canada  balsam  hardens  on  cooling,  and  the  stone  will  adhere  to  the  glass  with 
great  tenacity.  The  glass  slide  thus  furnishes  a  support,  by  means  of  which  the  stone  can  be  held  in  contact  with 
a  revolving  disk  supplied  with  wet  emery,  and  ground  away  on  the  other  side  until  it  becomes  thin  and  trans])arenl . 
By  means  of  graded  emery  the  stone  is  reduced  to  a  very  thin  film;  a  good  section  being  less  than  one-thousandth 
of  an  inch  in  thickness;  and  under  this  treatment  even  the  most  opaque  stones  which  are  employed  for  building 
Ijurposes  become  transparent.  It  will  be  seen  that  in  a  section  thus  prepared  the  film  which  remains  is  composed 
of  sections  through  the  components  of  the  rock,  and  that  its  grains  or  crystals  have  been  undisturbed.  An 
examination  of  the  section  by  means  of  the  microscope  will  show  not  merely  the  various  substances  which  compose 
it,  but  also  the  method  according  to  which  they  are  arranged  aiul  by  which  they  are  attached  to  one  another. 
With  a  magnifying  jjower  the  minutest  iuclusious  can  be  recognized,  and  by  the  application  of  optical  methods 

the  ingredients  can  all  be  determined.  It  is  found  that 
the  stones  which  we  ordinarily  employ  are  mncli  more 
complex  in  composition  than  once  was  thought,  and  the 
minerals  which  compose  the  stones  are  frequently  different 
from  what  would  be  sui)i)osed  by  examination  with  the 
unaided  eye.  For  the  improvement  and  preservation  of 
the  section  it  is  usually  transferred  to  a  new,  clean  slide, 
and  covered  with  a  thin  film  of  glass,  which  is  firmly  fixed 
by  gluing  with  Canada  balsam. 

The  examination  of  thin  sections  has  been  found  most 
useful  to  botanists,  zoologists,  and  pathologists,  who  have 
long  employed  the  method  for  most  important  examina- 
tions. The  method  Avas  recommended  to  the  mineralogists 
by  Cordier  in  181C,  but  neither  chemical  nor  optical  methods 
were  then  enough  advanced  to  render  its  use  practicable. 
Thin  sections  were  made  by  Mr.  H.  Whitham  in  3831,  when 
studying  the  microscopic  structures  of  fossil  plants,  which 
necessitated  making  thin  sections  of  materials  praclically 
according  to  the  method  described.  Mr.  H.  C.  Sorby  first 
ai>plied  the  microscope  to  lithology,  and  discovered  many 
facts.  Since  that  time  a  score  of  lithologists  have  occupied 
their  time  in  cutting  sections  of  all  possible  stones,  and 
have  developed  a  knowledge  of  their  compositions,  struct- 
ures, and  features,  but  as  a  rule  with  strictly  scientific  ends 
in  view. 

The  optical  examinations. — If  sections  prepared 
as  described  are  placed  upon  the  stage  of  the  microscope, 
simj)le  observation  will  indicate  that  most  stones  are  com- 
plex; that  their  ingredient  minerals  are  more  or  less  im- 
/  pure;  that  they  possess  i>eculiarities  of  cleavage,  fracture, 

and  color;  that  in  some  cases  they  are  more  or  less  decom- 
posed; that  they  are  united  with  one  another  in  very  different  ways  in  different  cases,  and  that  a  variety  of  minerals 
is  frequently  present  in  small  amount  not  visible  to  the  unaided  eye. 

It  will  also  be  noticed  that  all  the  sections  of  the  same  minerals  do  not  look  alike,  and  that  there  is  a  probable 
difference  between  many  which  do  look  alike.  This  is  especially  the  case  in  the  white  minerals  which  are  ])resent  in 
considerable  numbers  in  building  stones,  and  other  minerals  with  weak  colors  become  white  when  ground  so  thin. 
In  order  to  identify  the  minerals  present  it  is  necessary  to  use  certain  optical  apiiliances  which  develop  more 
individual  peculiarities.  AVhen  the  polished  surface  of  a  stone  is  examined,  its  appearance  is  determined  by  the 
character  of  the  light  which  it  reflects.  The  amount  of  light  reflected  from  the  outer  surfixce  determiues  its 
brilliancy,  the  light  reflected  from  internal  surfaces  imparts  iridescence  and  reveals  structure,  and  the  light 
absorbed  determines  the  color  of  the  stone.  But  when  a  section  of  a  stone  is  examined  the  ap])earance  of  this 
section  depends  upon  the  character  of  the  light  which  it  transmits.  The  colors  which  are  reflected  from  a  surface 
maj'  be  quite  diflerent  I'rom  those  which  are  transmitted  by  the  body,  and  the  general  appearance  of  a  section, 
therefore,  is  entirely  diflerent  from  that  of  a  surface. 

When  light  enters  from  a  medium  of  one  density  into  a  medium  of  another  density,  as,  for  exami)le,  when  it 
enters  from  the  air  into  water,  if  its  direction  is  oblique  to  the  surface  separating  the  two  substances  it  is  deflected 
toward  a  per])endicular  to  the  surface.    This  is  called  refraction,  and  the  relative  amount  of  the  deflection  which 


INTRODUCTION. 


in  caused  when  light  enters  diflfereat  substances  from  the  same  medium  is  expressed  by  the  iudex  of  refraction. 
Minerals  jwssess  great  diflerences  iu  their  indices  of  refraction,  these  difierences  being  manifested  in  thin  sections. 
A  mineral  which  possesses  a  high  index  of  refraction,  and  which  consequently  deflects  a  beam  of  light  to  a  greater 
degree,  is  apparently  thicker  than  a  mineral  with  a  small  index  of  refraction,  since  the  refraction  causes  a 
retardation  of  the  light,  which  is  equivalent  in  effect  to  the  thickening  of  a  mineral  with  a  less  refractive  index. 
Moreover,  the  surface  of  a  section  being  covered  with  Canada  balsam,  the  a])pearance  of  this  surface  is  modified  by 
the  refractive  properties  possessed  by  a  section.  If  a  mineral  possesses  a  high  index  of  refraction  there  is  a  greater 
ditference  between  its  index  and  the  index  of  the  balsam  than  in  the  case  of  a  mineral  with  a  low  iudex  of  refraction, 
and  consequently  its  surface  will  appear  rough,  since  all  the  asperities  which  this  surface  possesses  will  become 
evident  on  account  of  the  alteration  in  direction  and  the  change  of  velocity  which  will  take  place  when  the  light 
emerges  from  the  surface  of  the  section.  The  minerals  of  crystalline  rocks  possess  generally  quite  high  indices  of 
refraction,  and  the  beauty  of  i)olished  surfaces  is  miich  enhanced  thereby.  The  effects  of  refraction  are  mucli 
modified  by  the  crystalline  structure  of  the  minerals,  and  are  dependent  upon  this  structure. 

A  crystal,  in  the  modern  acceptation  of  the  term,  is  a  homogeneous  substance,  the  ultimate  particles  of  which 
are  definitely  arranged.  The  physical  properties,  such  as 
cleavage  and  hardness,  which  are  of  importance  in  build- 
ing stones,  are  determined  by  this  molecular  arrangement. 
If  a  crystal  develops  in  a  space  surrounded  by  fluid  or 
by  plastic  substances,  it  will  develop  into  a  form  bounded 
by  planes  which,  in  position  and  direction,  are  character- 
istic of  the  substance.  In  rocks,  as  a  general  rule,  there 
has  been  no  opportunity  for  such  crystalliue  development,  • 
and  the  substances  by  their  mutual  contact  have  so  inter- 
fered with  one  another  in  their  development  as  to  give 
them  forms  which  are  arbitrary  and,  to  a  certain  extent, 
accidental.  The  internal  arrangement  of  the  substances  in 
crystalline  form  is,  however,  as  perfect  as  if  the  external 
forms  were  characteristically  develojied.  Rocks  may  there- 
fore be  said  to  be  made  up  of  crystals  which,  in  some  cases, 
as  in  porphyries,  possess  characteristic  form,  but  which 
usually  are  granular  and  irregular  in  form,  and  are  either 
imited  upon  their  edges  or  cemented  together  by  some 
interposed  foreign  substance. 

One  of  the  fundamental  properties  of  crystals  is  that 
the  light  which  passes  through  them  passes  in  definite 
directions  and  is  submitted  to  definite  modifications.  An 
ordinary  beam  of  light  is  composed  of  vibrations  which 
differ  from  the  vibrations  of  sound  in  that  while  sound  is 
propagated  by  vibrations  the  axes  of  which  are  parallel 
■with  the  direction  of  propagation,  light  is  composed  of 
vibrations  which  take  ])lace  in  all  directions  perpendicular 
to  the  direction  of  the  beam.  The  color  of  a  beam  of 
light  depends  upon  the  duration  of  the  vibration,  and  the 
intensity  depends  upon  the  amplitude.  If  a  beam  of  light 
enters  from  the  air  into  a  non  crystalline  structure  it 
suffers  no  further  modification  than  the  simple  refraction; 
if  it  enters  a  crystal  it  may  pass  through  it  as  through 

a  non-crystalline  substance,  or  it  will  be  modified  in  such  a  way  as  that  the  vibrations  which  have  been  stated 
to  take  place  in  every  direction  about  the  axis  of  transmission  will  all  be  reduced  to  two  planes  which  are  at 
right  angles  to  each  other  and  are  definite  in  direction.  As  to  the  method  iu  which  the  light  is  modified  in  passing 
through  the  crystal,  that  depends  upon  the  nature  of  the  substance  and  the  degree  of  symmetry  which  the  crystal 
possesses.  The  simplest  illustration  of  such  a  modification  is  seen  by  examining  a  dot  through  a  piece  of  the 
ordinary  calcite  or  Iceland  spar;  the  dot  will  appear  double,  and  the  two  apparent  dots  will  have  difierent 
appearances,  dependent  upon  the  difiereuce  of  refraction  of  the  two  parts  of  the  ray,  which  are  separated  in  the 
crystal  and  are  vibrating  at  right  angles  to  each  other.  If  a  ray  of  light  has  passed  through  a  crystal,  and  has 
had  its  vibrations  thus  all  reduced  to  two  planes,  one  of  the  two  portions  of  light  is  what  is  called  polarized;  and 
the  eft'ects  of  this  kind  of  light  can  be  much  better  observed  if  by  means  of  some  contrivance  one  of  the  sets  of 
vibrations  can  be  absorbed  so  that  a  light  can  be  obtained,  all  the  vibrations  of  which  take  place  iu  a  single  plane. 
Polarized  light,  then,  as  distinguished  from  ordinary  light,  is  light  the  vibrations  of  which  occur  in  one  plane 
instead  of  taking  place  in  an  indefinite  number  of  planes,  as  in  ordinary  light.     Such  polarization  can  be  effected 
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in  a  variety  of  ways.  Bj'  passing  through  a  phite  of  tounnaliue  cut  parallel  to  the  axis  of  the  crystal  the  light,  as 
previously  explained,  is  divided  into  two  sets  of  vibrations  at  right  angles  to  each  other,  one  of  the  sets  being 
almost  entirely  absorbed,  while  the  other  is  mostly  transmitted  as  a  polarized  beam.  Polarization  is  ordinarily 
efiected  by  passing  a  beam  of  light  into  a  crystal  of  calcite,  which  is  cut  in  such  a  manner  that  one  set  of 
vibrations  is  allowed  to" pass  through  while  another  set  is  rellected  away.  A  crystal  so  modified  as  to  accomplish 
this  object  is  called  a  Nicol  prism,  as  such  prisms  were  first  made  by  the  celebrated  scientist  Nicol. 

Let  us  suppose  that  a  beam  of  light  is  allowed  to  pass  through  a  Nicol  i)rism,  and  that  its  vibrations  are  all 
reduced  to  one  plane,  which  vibrations  take  place  parallel  to  the  siiorter  diagonal  of  the  Nicol  prism,  as  represented 
in  the  accompanying  Fig.  1 ;  P  P  will  then  represent  the  plane  of  vibration  of  the  light.  'If  the  aforementioned 
plate  cut  from  a  tourmaline  crystal  be  now  placed  above  this  Nicol  prism  so  that  the  long  axis  of  the  crystal  plate 
shall  coincide  with  the  lino  P  P,  the  crystal  when  looked  through  will  be  illuminated  by  light,  the  vibrations 
of  which  take  place  parallel  to  its  axis,  and  it  will  appear  of  a  color  brown  or  blue,  according  to  the  variety  of 

tourmaline  thus  examined.  If  upon  this  same 
Nicol  prism  the  plate  of  tourmaline  be  laid  with 
its  long  axis  perpendicular  to  the  line  P  P,  as 
shown  in  Fig.  2,  the  light  passing  through  the 
Nicol  prism  will  have  its  vibrations  confined  to 
a  plane  perpendicular  to  the  axis  of  the  tourma- 
line, and  in  this  direction,  as  has  been  before 
mentioned,  the  tourmaline  allows  but  little  light 
to  pass.  A  tourmaline  crystal,  therefore,  placed 
above  a  Nicol  prism,  will  appear  light  when 
placed  with  its  axis  parallel  to  the  short  diagonal 
of  the  Nicol  prism,  and  dark  when  placed  with 
this  axis  parallel  to  the  long  diagonal;  and  in 
general  the  appearance  of  crystals  may  depend 
more  or  less  upon  the  relation  of  their  axes  to 
the  planes  of  vibration  of  the  light  which  passes 
through.  This  difference  is  expressed  by  the 
word  dichroism.  A  great  many  minerals  are 
dichroic,  as  is  abundantly  illustrated  in  the 
figures. 

If  the  Nicol  prism  shall  remain  in  the  same 
position  as  before,  and  the  tourmaline  crystal 
shall  be  placed  in  a  diagonal  position,  then  the 
light  which,  after  passing  through  the  Nicol 
prism,  vibrates  in  the  plane  P  P  meets  the  tour- 
maline crystal  in  a  plane  which  coincides  neither 
with  its  longer  axis  or  the  perpendicular  thereto, 
as  shown  in  Fig.  3;  it  therefore  cannot  pass 
through  the  crystal  in  the  plane  P  P,  since,  as 
before  explained,  the  only  planes  in  which  the 
light  can  pass  through  this  crystal  are  a  jilane 
parallel  or  a  plane  perpendicular  to  the  axis  of 
the  crystal.  Meeting  now  the  crystal  in  an 
oblique  direction,  the  ray  can  only  pass  through 
it  by  resolving  itself  into  two  parts,  according 
to  the  parallelogram  of  forces. 
Let  a  b  represent  the  intensitj'  of  the  vibration  as  it  emerges  from  the  Nicol  prism  ;  this  ray  will  divide  itself 
into  the  part  b  c,  which  will  pass  through  the  crystal  in  the  plane  T  T  and  into  the  part  b  d,  which  is  perpendicular 
to  the  line  T  T,  and  which,  as  far  as  possible,  will  pass  through  the  crystal  in  this  direction.  The  crystal  in  this 
position  will  be  illuminated  by  the  light  which  passes  parallel  to  the  two  directions  at  right  angles  to  each  other 
in  the  crystal,  and  will  appear  as  if  examined  by  ordinary  light. 

The  above  explanation  of  dichroism  will  explain  a  great  many  of  the  differences  in  the  appearances  of  minerals 
"when  seen  in  their  sections  uiuler  the  microscope ;  and  it  also  explains  a  number  of  appearances  which  are  commonly 
observed  without  the  aid  of  instruments.  For  example,  when  one  looks  through  a  crystal  of  mica  in  a  direction 
perpendicular  to  the  lamiuic,  the  color  is  determined  by  the  light  which  vibrates  in  directions  parallel  with  the 
laminae,  and  is  of  a  certain  color.  If  one  looks  at  a  crystal  of  mica  in  a  direction  parallel  with  the  lamina^  the 
crystal  is  illuminated  partly  by  light  which  vibrates  perpendicular  to  the  laniiiKe,  and  the  color  is  consequently 
different.  The  dichroism  of  minerals,  thus  determining  a  great  many  of  their  appearances,  is  of  both  economic  and 
scientific  importance. 
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If  tlio  light  which  has  passed  through  the  Nicol  prism  iu  the  phme  P  P,  as  before  explained,  shall  bo  compelled 
to  pass  through  another  Nicol  prism  exactly  like  the  first  one,  but  placed  in  a  direction  with  its  short  axis 
perpendicular  to  the  plane  P'  P',  the  light  will  meet  this  Nicol  prism  in  such  a  way  that  the  light  cannot  pass  it; 
for  this  Xicol  prism,  being  like  the  first,  reflects  away  all  of  the  vibrations  which  enter  it  parallel  to  its  longer  diagonal. 
Through  two  ]^icol  prisms  placed  in  this  position  light  cannot  therefore  pass,  and  the  portion  of  the  field  covered 
by  both  of  them  will  appear  dark ;  and  if  the  tourmaline  plate  be  interposed  between  them  with  its  long  axis  parallel 
to  the  short  diagonal  of  the  lower  Nicol  prism,  the  light  after  passing  through  the  lower  Xicol  prism  will  pass  through 
the  tourmaline  as  before  explained,  and  will  be  cut  off  as  before  by  the  upper  Nicol  prism.  The  interposition  of  the 
tourmaline  will  therefore  produce  no  eflect,  and  it  will  appear  black  when  thus  placed  between  two  Nicol  prisms,  as 
indicated  in  Fig.  4. 

But  let  it  be  supposed  that  two  Nicol  prisms  be  placed  together,  with  their  shorter  diagonals  in  the  directions 
P  P  and  P'  P' ;  that  the  crystal  of  tourmaline  be  placed  between  them  in  such  a  way  that  its  axis  does  not  correspond 
with  the  diagonal  of  either  Nicol  prism,  as  shown  in  Fig.  5,  the  light  will,  as  before  shown,  be  resolved  into  two  parts 
in  order  to  pass  through  the  tourmaline  in 
the  planes  a  c  and  a  d.  If  we  follow  the 
course  of  the  ray  a  c,  we  find  that  it  meets 
the  second  Nicol  prism  in  a  plane  which 
does  not  correspond  to  either  its  shorter 
or  its  longer  diagonal ;  as  the  light  must 
pass  into  the  prism  parallel  to  one  or  both 
of  these  diagonals,  the  ray  a  c  is  again 
divided  according  to  the  parallelogram  of 
force  and  enters  the  Xicol  prism  in  two 
planes  with  an  intensity  and  a  direction 
represented  by  a  e  and  a  g.  The  light 
vibrating  in  the  idane  a  (jf  is  in  the  upper 
INicol  prism  reflected  away,  and  only  the 
light  represented  by  a  e  passes  through  it. 
If  we  follow  the  course  of  the  ray  repre- 
sented by  a  d  in  like  manner,  it  is  seen  that 
it  must  be  divided  into  two  parts,  vibrating 
in  planes  respectively  parallel  to  the  shorter 
and  the  longer  diagonal  of  the  Nicol  prism, 
and  in  like  manner  represented  in  direction 
and  intensity  by  the  lines  a  k  and  a  m;  a  h 
in  the  upper  Jficol  prism  is  lost  by  total 
reflection,  and  a  m  passes  through.  We 
now  see  that  by  the  interposition  of  the 
crystal  with  its  long  axis  placed  diagonally 
a  decomposition  has  been  brought  about 
by  means  of  which  two  rays,  represented 
by  <i  e  and  a  m,  are  caused  to  vibrate  iu  the 
same  plane  after  having  passed  through 
difterent  experiences.  The  possibility  of 
interference  becomes  immediately  evident, 
for  if  a  greater  retardation  has  been  efi'ected 
by  passing  through  the  crystal  in  a  direc-  "^'  ^' 

tion  parallel  to  the  prism  than  in  passing  perpendicular  to  the  prism,  then  the  two  parts  can  no  longer  vibrate  in 
unison,  and  when  they  are  brought  back  into  the  same  plane  with  each  other  they  will  be  sure  to  interfere.  This 
interference,  in  fact,  takes  place  under  such  circumstances,  and  the  result  is  the  production  of  most  brilliant  colors, 
the  tints  of  which  are  dependent  upon  the  nature  of  the  substance,  the  thickness  of  the  plate  of  the  crystal 
interposed,  and  the  position  of  the  plate  or  section  with  reference  to  the  diagonals  of  the  Nicol  prisms. 

As  the  position  with  reference  to  the  i^icol  prisms  brings  about  such  modification,  it  is  evident  that  the 
employment  of  polarized  light  will  develop  many  peculiarities  of  structure  and  arrangement  which  could  not 
otherwise  be  detected.  In  polarized  light,  minerals  which  may  give  no  indication  of  their  nature  in  ordinary  light 
may  exhibit  such  distinctive  properties  as  render  their  determination  very  easy. 

Those  crystals  through  which  light  passes  in  two  planes  at  right  angles  to  each  other,  as  distinguished  from 
those  substances  through  which  the  light  passes  without  any  further  modification  than  a  simple  change  of  direction, 
are  called  double  refracting  crystals.  These  crystals  show  such  peculiarities  in  their  double  refraction  that  it  is 
possible  to  classify  them  into  systems  identical  with  those  which  would  result  from  a  study  of  their  outer  forms 
■were  they  possessed  of  perfect  external  development. 
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The  mode  of  crystallization  detonnines,  therefore,  the  way  in  which  light  is  iiiodiCied  by  its  passage  throuRli  a 
section  and  individual  substances  possess  in  addition  their  own  peculiarities  whi(!h  enable  them  to  be  determined. 
The  optical  characteristics  depend  upon  thedegreeof  symmetry  which  crystals  i)ossess,  and  the  following  are  some 
of  the  properties  which  substances  of  like  crystalline  character  will  exhibit :  Amor])hous  substances,  such  as  glass, 
which  occurs  in  the  volcanic  rocks,  and  which  are  without  any  crystalline  structure,  will  possess  the  property  of 
sino-le  refraction,  will  not  modify  the  light  by  changing  the  planes  of  its  vibration,  and  consecpiently  the  effects  of 
dichroism  and  of  color  with  Kicol  prisms  will  not  appear,  except  as  they  may  be  caused  by  a  strain  or  unequal 
pressure  which  may  give  to  such  a  substance  a  temporary  structure. 

A  crvstal  belonging  to  the  isometric  or  regular  system  is  symmetrically  developed  about  the  central  ])oint.  In 
such  bodies  the  molecular  arrangement  is  therefore  such  that  sections  cut  in  any  direction  are  alike  as  regards 
two  lines  which  may  be  drawn  in  the  section  at  right  angles  to  one  another;  there  is  consequently  no  double 
refraction,  and  such  minerals  are  optically  like  amorphous  substances,  save  that  they  may  possess  definite  cleavage, 
crystalline  outlines,  inclusions  arranged  in  a  definite  manner,  or  some  other  peculiarities  which  may  demonstrate 
that  they  belong  to  the  group  of  regular  crystals.  Garnet,  fluor-spar,  and  some  other  substances  that  are  found  iu 
the  rocks  belong  to  this  class. 

Crystals  built  in  the  form  of  a  square  or  of  a  hexagonal  prism,  like  tourmaline  and  calcite,  possess,  however, 

a  different  degree  of  symmetry.  In  a  section  of 
such  a  prism  parallel  to  the  base,  any  two  lines 
drawn  through  the  center  iierpendicular  to  each 
other  would  intersect  the  crystal  section  iu  the 
same  manner,  and  the  two  lines  would  be  therefore 
crystallographically  identical;  there  would  be  no 
cause  for  double  refraction,  and  the  section  would 
therefore  appear  between  Nicol  prisms  like  the  pre- 
ceding. 

If,  however,  a  section  be  cut  from  such  a  prism 
parallel  to  the  long  axis,  two  lines  drawn  in  this 
section  perpendicular  to  each  other  will  divide  the 
section  in  very  different  manners,  and  these  lines 
will  bear  different  relations  to  the  crystal  section. 
A  line  parallel  to  the  longer  direction  of  the  section 
or  a  line  pei'pendicular  thereto  will  each  divide  the 
crystal  into  two  symmetrical  halves,  which,  however, 
in  the  two  cases  are  quite  different.  Such  a  section 
will  be  double  refracting,  and  when  placed  between 
the  two  Nicol  i)risms  will  modify  the  direction  of  the 
vibrations  which  will  take  place  in  two  planes,  one 
parallel  and  one  perpendicular  to  the  crystal,  and 
one  of  these  sets  of  vibrations  will  be  retarded 
more  and  I'efracted  more  than  the  other  by  jjassing 
through  the  crystal.  Such  a  section  will  therefore  be 
colored  in  whatever  position  it  may  occupy  between 
the  Nicol  iirisms,  save  when  its  long  or  its  short 
axis  is  parallel  with  oue  of  the  diagonals,  as  shown 
in  Figs.  4  and  5. 

If  a  crystal  be  developed  in  such  a  way  that  length,  breadth,  and  height  are  all  different,  but  so  that  the 
sides  of  the  prism  are  perpendicular  to  the  base,  as  in  the  case  of  mica,  then  sections  cut  in  any  direction  parallel 
to  the  sides  of  this  prism  will  possess  the  properties  which  have  been  above  described  as  belonging  to  a  section 
cut  parallel  to  the  long  direction  of  a  square  prism,  for  such  sections  will  possess  the  same  degree  of  symmetry 
and  therefore  the  same  ojitical  propertis 

If  a  (crystal  is  developed  in  such  a  way  that  oue  of  the  faces  of  the  prism  is  perpendicular  to  the  base  and 
the  others  are  not,  as  in  the  case  of  common  feldspar,  then  sections  parallel  to  the  base  and  to  one  side  would  be 
parallelograms  resembling  the  long  section  from  a  square  prism,  and  would  have  like  optical  properties.  Other 
sections  cut  parallel  to  the  oblique  faces  of  the  prism  would  be  rhomboidal  iu  form,  and  would  not  possess  such 
lines  of  symmetry.  Lines  ]>arallel  to  the  edges  of  the  prism  would  not  divide  the  section  into  two  jiarts  which 
would  be  alike  on  the  two  sides  of  the  lines,  and  these  lines  would  therefore  no  longer  determine  the  planes  in 
which  Ihe  light  will  pass  through  the  section.  No  two  lines  perpendicular  to  each  other  iu  such  a  section  can  be 
crystall()gra])hic  lines,  and  as  the  light  must  pass  through  such  a  section,  like  all  others,  in  two  planes  which 
are  at  right  angles,  these  directions  must  be  independent  of  the  crystal  edges,  and  will  depend  on  the  individual 
mineral  rather  than  on  a  geueral  system  of  crystallization.     Oue  single  example  will  illustrate  all  these  principles. 
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Let  Fig.  6  represent  a  crystal  of  feldspar  which  beloiifis  to  the  monoclinic  system,  last  described,  and  which,  if 
thus  simply  crystallized,  would  hSve  tlic  planes  on  the  two  sides  of  the  lines  a  c  and  a  d  at  right  angles  to  each 
other,  while  the  planes  on  the  sides  of  a  b  would  form  an  obtuse  angle.  Sections  cut  parallel  to  the  base  and  the 
front  face  of  this  ])risiu  would  then  be  right-angled  parallel- 
ograms, and  lines  through  the  centers  of  these  faces  and 
parallel  to  the  sides  would  be  at  right  angles  to  each  other, 
and  would  divide  them  into  equal  and  symmetrical  halves. 
These  represent,  therefore,  the  ])lanes  in  which  the  light 
must  vibrate  in  passing  through  the  crystal,  and  are  the 
planes  which  must  coincide  with  the  diagonals  of  the  Nicol 
prisms,  or  interference  and  colors  will  be  produced. 

The  plane  on  the  side,  however,  is  not  a  parallelogi-am, 
and  lines  pai-allel  to  its  sides  are  not  perpendicular  to  each 
other.  The  light,  therefore,  finds  two  directions,  for  ex- 
ample, eg  and  h  i,  which  are  at  right  angles  to  each  other, 
in  which  its  vibrations  take  place.  These  directions,  which 
mate  a  certain  angle  with  the  lines  parallel  to  the  edges  a 
c  and  a  d,  have  the  same  position  in  all  crj-stals  of  like 
substances,  and  occupy  different  positions  in  crystals  that 
■belong  to  this  system,  but  are  of  different  substances. 
These  lines  are  the  lines  which  correspond  with  the  lines 
parallel  to  the  edges  of  the  crystal  in  the  sections  parallel 
to  the  other  faces,  and  the  angle  made  by  the  optical  and 
the  crystallographic  lines  can  be  measured,  and  its  determi- 
nation may  identify  the  sjiecies  of  the  substance. 

Ouly  one  case  remains  to  consider.  If  a  prism  is  so 
developed  that  it  possesses  no  right  angles,  then  sections 
parallel  to  any  face  are  like  the  face  on  the  side  of  the 
prism  in  our  example,  and  therefore  all  its  sections  will 
have  the  properties  attributed  to  sections  parallel  to  that 
face,  and  no  sections  will  be  found  in  whicli  the  planes  of 
vibration  of  the  light  are  parallel  to  the  edges  of  the  prism.  ^'''^-  '^• 

A  great  many  more  optical  effects  can  be  produced  by  causing  other  modifications  in  the  light ;  for  example, 
by  making  it  convergent  by  means  of  lenses  before  it  passes  into  the  section.  Effects  thus  obtained  elucidate 
those  that  have  been  described,  which  are  seen  in  simple  parallel  light.  In  this  work  ouly  the  optical  features 
that  have  been  described  are  referred  to. 

When  these  principles  are  applied  to  the  microscopic  examination  of  thin  sections  we  are  able  to  identify  all 
of  the  constituents  which'  the  rock  contains  by  means  of  the  differences  which  the  minerals  exhibit  either  in 
ordinary  or  in  polarized  light.  The  determination  is  simplified  by  the  circumstance  that  the  number  of  minerals 
■which  take  part  in  the  composition  of  common  building  stones  is  not  large. 

When  a  section  is  placed  upon  the  stage  of  the  microscope  most  of  the  ingredient  minerals  are  transparent, 
and  the  number  which  do  not  become  transparent  under  this  treatment  is  so  small  that  there  is  no  great  ditBculty 
in  discriminating  between  them.  To  determine  the  opaque  ingredients  the  light  is  cut  off  from  beneath  the  stage 
of  the  microscope,  when  the  color  of  these  opaque  minerals,  as  they  appear  by  a  reflected  light,  is  seen  ;  magnetite 
is  bluish-black,  pyrites  yellow,  etc. 

Those  minerals  which  are  more  or  less  transparent  in  the  section  exhibit  the  colors  which  they  possess  by 
transmitted  light;  but,  in  accordance  with  the  principles  already  explained,  sections  of  the  same  substance  may  be 
differently  colored  according  to  the  directions  in  which  theii-  crystals  are  intersected.  A  considerable  number  of 
the  minerals  may  be  identified  by  their  colors  and  apiiearances,  and  others  maybe  identified  by  known  iieculiarities 
of  fracture,  cleavage,  and  decomposition. 

If  a  Nicol  prism  is  inserted  beneath  the  stage  of  the  microscope  it  will  not  essentially  modify  the  appearance 
of  most  of  the  minerals,  but  as  it  will  reduce  the  vibrations  of  the  light  which  illumines  the  section  to  a  plane,  the 
phenomena  of  dichroism  will  become  apparent,  and  by  means  of  these  phenomena  some  of  the  ingredients  will  be 
identified. 

If  a  second  Xicol  prism  is  placed  above  the  first,  so  that  the  section  lies  between  the  two,  then  all  the  i)henomena 
of  polarized  light  become  evident;  and  if  these  Nicol  i)risms  are  placed  in  such  a  position  that  their  shorter 
diagonals  are  crossed  at  right  angles,  and  that  the  direction  of  these  shorter  diagonals  is  accurately  known, 
then  the  relationship  between  the  diagonals  of  the  ICicol  prisms  and  the  planes  in  which  the  light  vibrates  when 
passing  through  the  crystal  section  can  be  determined,  and  little  doubt  concerning  the  conijiosition  of  any  mineral 
in  ordinary  rocks  will  remain  after  the  application  of  all  these  methods. 
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CLASSIFICATION. 

The  noincnclature  in  goueral  use  for  materials  of  construction  is  very  simple.  It  consists  of  a  few  popular- 
names  with  no  (loflned  significations.  These  names  are  derived  at  times  from  certain  characteristic  appearances, 
and  sometimes  from  the  uses  to  which  stone  is  applied.  They  answer  most  of  the  purposes  of  constructors ;  but, 
when  examined  more  critically,  stones  which  pass  under  the  same  name  are  frequently  found  to  be  so  different  as 
to  necessitate  their  wide  separation  from  one  another  in  classification. 

Some  so-called  granites  in  the  United  States  do  not  contain  one  of  the  minerals  which  compose  certain  other 
well-known  granites,  and  possess  nothing  in  common  with  them  except  their  granular  structure.  Such  differences 
in  composition  essentially  modify  the  economic  jiroperties  of  the  stone,  and  there  is  for  this  reason  a  positive 
advantage  in  a  more  extended  nomenclature.  Closer  discrimination  in  this  direction  will  also  necessitate  a  more 
critical  consideration  of  the  stones  from  ditferent  sections  of  the  country.  "We  hear  very  frequently  of  such  things 
as  Ohio  sandstone,  Maine  granite,  etc.,  which  are  terms  that  include  stones  that  are  incapable  of  being  grouped; 
and  the  cases  are  not  rare  in  which,  by  reason  of  such  generalizations,  the  good  or  bad  reputation  of  certain  stones 
has  nnjnstly  passed  over  to  its  neighbors. 

Individualities  of  structure  and  composition  of  the  greatest  scientific  interest  are  usually  identical  with  the 
features  most  important  from  a  practical  standpoint,  and  therefore  for  our  use  the  scientific  nomenclature  of  rocks 
can  scarcely  be  improved.  This  nomenclature  differs  but  slightly  from  that  in  common  use,  and  this  is  due  to  the 
circumstance  that  the  old  popular  names  given  by  miners  and  qiiarrymen  to  ores  and  stones  have  always  been 
used  in  mineralogical  and  geological  studies.  The  great  variety  of  practical  applications  which  these  studies  find 
in  the  arts  his  rendered  difflcult  and  impracticable  the  introduction  of  such  a  system  of  generic  and  specific  names 
as  characterizes  the  more  modern  sciences,  which  are  not  so  directly  applied  in  common  life ;  but  it  is  noticeable 
that  many  old  names,  like  trap,  greenstone,  lava,  etc.,  which  still  are  used  in  the  popular  nomenclature,  have  long 
since  been  banished  from  scientific  works  as  meaningless. 

The  earth  is  covered  with  hard  rocks  and  the  loose  products  of  their  disintegration.  If  the  hard  rocks  have 
resulted  from  a  cementation  and  consolidation  of  what  once  was  loose  material,  they  maintain  the  stratified 
character  of  the  original  bed.  ^Yhen  heat,  moisture,  or  any  other  agencies  have  rendered  them  very  compact  and 
resistant,  they  still  retain  some  traces  of  their  original  stratified  character;  and  whenever  it  can  be  shown  that 
a  given  rock  was  once  composed  of  those  loose  products  of  the  disintegration  of  older  rocks,  it  is  called  stratified. 
The  different  members  of  the  stratified  group  of  rocks  are  often  very  unlike  one  another.  They  are  sometimes 
composed  of  merely  cemented  masses  of  sand  or  iiebbles,  and  their  origin  is  very  plainly  seen ;  at  other  times  the 
original  constituents  and  the  original  structures  are  both  nearly  obliterated  by  subsequent  processes  of  modification. 
Their  stratification  is  in  some  cases  very  plain,  and  modifies  the  processes  which  are  used  in  quarrying  and  in 
dressing  the  stones,  as  well  as  the  uses  to  which  they  are  applied.  In  other  cases  the  stratification  is  with  difficulty 
detected,  and  shows  itself  only  when  large  masses  of  the  stone  are  seen,  or  in  the  greater  ease  with  which  the  stones 
are  worked  in  given  directions. 

The  process  of  cooling  from  a  molten  state,  through  which  the  earth  has  passed,  has  necessitated  a  constant 
change  of  volume  and  consequent  strain  upon  its  crust.  Thus  in  every  age  of  the  world's  history  clefts  have  been 
formed  through  which  matei'ials  have  issued  in  molten  condition  from  the  interior  of  the  earth,  and  have  been 
poured  forth  in  greater  or  less  quantity  upon  its  surface.  Such  materials  cooling  from  a  molten  condition  do  not 
possess  stratification,  but  are  massive  and  crystalline.  The  modern  volcanic  rocks  belong  to  this  class ;  some  of 
these  are  light,  porous  rocks,  which  are  easily  worked  and  are  much  used  in  countries  where  they  abound.  They 
are  not  employed  to  any  extent  in  the  United  States,  because  there  is  little  construction  in  those  regions  where  they 
are  abundant.  The  older  granitic  rocks  of  this  class  are  hard,  compact,  and  durable.  Mechanical  forces  which  have 
acted  upon  their  surfaces  for  long  ages  have  worn  down  and  removed  any  soft  and  porous  materir.1  which  might  have 
existed.  They  are  quarried  with  more  difficulty,  and  consequently  are  not  so  extensively  employed  as  the  sandstones 
and  the  limestones  of  the  stratified  group,  but  they  possess  such  properties  as  make  them  favorite  materials  of 
construction.  In  general,  the  sedimentary  and  the  volcanic  rocks  possess  structures  that  render  them  more  easily 
cut  and  worked,  while  the  ancient  massive  rocks  are  more  hard  and  durable.  The  ready  accessibility  of  the  granitic 
rocks  in  the  most  thickly  settled  portions  of  America  has  caused  them  to  be  more  extensively  used  among  us  than 
in  any  other  country  in  proportion  to  the  amount  of  stone  construction. 

These  considerations  divide  rocks  into  two  principal  groups,  each  of  which  may  be  subdivided.  The  further 
subdivision  depends  upon  the  mineralogical  composition  of  the  individual  stones,  as  is  indicated  in  the  following 
classification. 

If  this  classification  is  rigidly  adhered  to,  numbers  of  I'ocks  which  are  related  by  those  physical  properties  that 
determine  the  uses  to  which  they  are  applied  are  quite  widely  separated  from  one  another.  Gneiss,  for  example, 
is  so  much  like  granite  that  it  is  often  used  in  the  same  way  for  the  same  purposes.  The  rocks  which  are  related 
in  composition  are  conveniently  grouped  together  as  being  the  material  of  one  and  the  same  industry,  even  though 
their  mode  of  origin  is  recognized  as  different. 
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The  folloTviug-  tabulation  forms  the  basis  for  comparison  of  the  industries  considered  in  this  worlv,  and  for 
convenience  a  name  is  given  to  each  group,  which  is  either  that  of  its  predominant  member  or  that  by  wliich  the 
stones  that  compose  it  are  commonly  known: 

1.  Granite.  Conglomerates. 
Syenite.  Breccias. 

Gneiss.  3.  Carbonates  (limestones). 
Crystalline  schists.  Common  limestones  and  dolomites. 

Diabase.  Crystalline  limestones  and  dolomites. 

Diorite.  Shell  limestones. 

2.  Fragmental  rocks  (sandstones).  Calcareous  tufa. 
Siliceous  sandstones.  4.  Serpentine. 
Feldspathic  sandstones.  5.  Slate. 

In  this  report,  then,  the  rocks  at  present  used  for  iiurposes  of  construction  in  the  United  States  arc  for 
convenience  divided  into  the  following  classes: 

1.  Crystalline  siliceous  rocks. 

2.  Sandstones. 

3.  Marble  and  limestones. 

4.  Serpentine. 

5.  Slates. 

Eocks  pojiularly  known  as  marble  and  limestone  are  classed  together,  owing  to  the  diflSculty  of  drawing  a 
definite  line  between  the  two;  all  distinctively  calcareous  rocks  are  included  in  this  table. 

The  group  headed  "Sandstone"  comprehends  all  the  siliceous  rocks  not  included  in  the  tables  of  the  crystalline 
siliceous  rocks  and  serpentine.  Materials  commonly  known  as  sandstone,  freestone,  flag-stone,  some  of  the  so-called 
"bine-stones",  quartzite,  and  all  the  conglomerates,  except  the  calcareous  conglomerates,  come  under  this  heading. 

In  the  class  of  crystalline  siliceous  rocks  are  placed  those  popularly  known  as  granite,  syenite,  gneiss,  mica- 
schist,  trap,  basalt,  porphyry,  and  volcanic  rocks. 

Serpentine  was  quarried  during  the  census  year,  to  a  sufficient  amount  to  admit  of  tabulation,  only  in 
Pennsylvania,  and  even  here  the  product  was  small  as  compared  with  that  of  previous  years.  The  greater  part  of 
the  slate  product  tabulated  has  been  used  for  roofing,  though  a  portion  of  it  was  employed  for  sidewalk  paving, 
tiling,  and  other  purposes  of  construction. 

States  and  territories  wherein  any  one  of  the  classes  of  rocks  above  described  are  not  quarried  for  purposes 
of  construction  are,  of  course,  omitted  in  the  tables  devoted  to  that  particular  class,  though  many  states  and 
territories  are  rich  in  the  undeveloped  material. 

DECOMPOSITION^  OF  STOXES. 

There  are  many  more  factors  which  determine  the  value  of  stones  for  purposes  of  construction  than  are  often 
considered  in  the  elementary  treatises  upon  this  subject,  and  the  rules  laid  down  are  often  determined  by  the  local 
circumstances.  A  more  extensive  study  of  building  stones  frequently  vitiates  the  rules  which  apply  in  limited 
areas.  It  is,  for  example,  stated  that,  in  order  to  determine  whether  a  stone  will  withstand  the  action  of  the 
weather,  one  should  visit  the  quarry  and  observe  whether  the  ledges  that  have  been  exposed  to  the  weather  are 
-deeply  corroded,  or  whether  these  old  surfaces  are  still  fresh.  This  is  not  a  fair  criterion,  because  the  applicability 
of  such  a  test  is  modified  by  geological  phenomena.  iS^orth  of  the  glacial  limit  all  the  products  of  decomposition 
have  been  planed  away  and  deposited  as  drift  formation  over  the  length  and  breadth  of  the  laud.  The  rocks  are 
therefore  in  general  quite  fresh  in  appearance,  and  possess  but  a  slight  depth  of  cap  or  worthless  rock.  The  same 
classes  of  rock,  however,  in  the  south  are  covered  with  the  rotten  products  resulting  from  long  ages  of  atmospheric 
action.  They  may  be  rotten  to  great  depths,  and  the  removal  of  the  worthless  rock  is  often  difiicult.  This  is  due 
to  the  circumstance  that  no  agencies  have  here  operated  to  scrape  off  and  remove  the  loose  material  from  their 
surfaces  in  recent  geological  time. 

There  are  other  peculiarities  of  decomposition  regarding  which  too  absolute  rules  have  been  laid  down.  Pyrites 
is  considered  to  be  the  enemy  of  the  quarryman  and  constructor,  as  it  decpmposes  with  ease  and  stains  and  discolors 
the  rock.  But  here,  too,  there  are  features  which  very  seriously  modify  the  eflect  of  this  decomposing  substance. 
Pyrites,  in  sharp,  well-defined  crystals,  sometimes  decomposes  with  great  difficulty.  If  a  crystal  or  grain  of  pyrites 
is  embodied  in  soft,  porous,  light-colored  sandstones,  like  those  which  come  from  Ohio,  its  presence  will  with 
certainty  soon  demonstrate  itself  by  the  black  spot  which  will  form  about  it  in  the  porous  stone,  and  which  will 
permanently  disfigure  and  mar  its  beauty.  If  the  same  grain  of  pyrites  is  situated  in  a  very  hard,  compact, 
non-absorbent  stone,  the  constituent  minerals  of  which  are  not  rifted  or  cracked,  this  grain  of  pyrites  may 
decompose  and  the  products  be  washed  away,  leaving  the  stone  untarnished. 

We  believe  that  the  microscopic  study  of  these  stones  is,  even  in  such  simple  cases  as  this,  necessary  for  a 
correct  determination  as  regards  the  influence  of  decomposing  agents  upon  the  stone. 
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Again,  some  of  the  (••mstitucut,  elements  of  rocks  are  so  frequently  found  in  a  aeeoniim.sed  coiidiUon  that  lliey 
are  eonsitlered  to  be  deleterious,  when  i)resent  in  larjie  quantity,  on  account  of  their  well-known  tendency  to 
decompose.  For  exanii>le,  olivine  indicates  a  very  marked  tendency  to  decompose,  as  indicated  by  the  vast 
accumulations  of  serpentine  whi(!h  are  so  frecpiently  found  to  be  a  result  of  its  decomposition ;  but  the  circumstances 
which  in  jiast  time  have  brought  about  this  dccompositiou  may  have  been  very  different  from  those  which  are  at 
present  active,  and  the  prejndiee  against  olivine  in  a  rock  is  not  snp])orted  by  any  observations  which  indicate 
that  it  will  decomi)ose  under  the  present  influences.  We  wish  to  bring  i)rominently  forward  that  we  consider 
that  a  decision  as  to  the  probable  action  of  the  agents  producing  decomi)osition  in  rocks  should  be  largely  dependent 
upon  careful  microscopic  examiimtion  of  the  structure  of  the  rock.  Our  experience  has  demonstrated  that  a  rock 
of  a  given  character,  as  regards  ultimate  composition  and  mineral  constituents,  may  be  easily  affected  by  the 
weather  if  its  constituent  minerals,  as  indicated  by  their  microscopic  stru(;ture,  are  so  fractured  that  they  are  laid 
open  to  atmospheric  agencies  through  rifts,  no  matter  how  small,  while  the  same  stone,  with  the  same  constituents,, 
may  be  eminently  resistible  to  decomposing  agencies  if  its  constituent  minerals  are  sound,  whole,  and  impermeable, 
as  indicated  by  the  microscopic  structure. 

In  the  old  world,  where  immense  cathedrals,  planned  long  ago,  have  been  in  the  i)rocess  of  construction  for 
hundreds  of  years,  it  has  not  been  uncommon  to  see  portions  of  the  building  fall  into  decay  before  the  structure 
was  finished,  and  the  process  of  restoration  often  consumes  large  sums  of  money  while  the  process  of  construction 
is  yet  going  on.  It  thus  very  frequently  happens  that  a  variety  of  stones  is  used  in  the  construction  of  the  same 
building,  because  in  this  process  of  construction  experience  is  gained  indicating  inapplicability  of  the  stones  used 
for  durable  structures.  In  this  case  it  is  exjjerieuce  alone  which  finally  dictates  the  most  suitable  material;  and 
even  to  this  day,  here  in  America,  thero  is  no  other  criterion  to  apply  to  a  building  stone  save  the  test  of  experience; 
and  the  result  is  that  buildings  can  be  pointed  to  which,  like  those  old,  immense  structures  before  referred  to,  are 
already  crumbling  while  yet  in  the  process  of  construction. 

PEESEEVATION  OF  STONES. 

Disintegration  of  stone  and  the  method  by  which  this  can  be  arrested  has  furnished  a  topic  for  considerable 
study.  The  methods  which  have  been  applied  with  most  success  are  to  bathe  the  stones  in  successive  solutions,  the 
chemical  actions  between  which  bring  about  the  formation  of  insoluble  silicates  in  the  pores  of  the  stone.  For 
example :  If  a  stone  front  is  first  washed  with  an  alkaline  fluid  to  remove  dirt,  and  this  subsequently  followed  by 
a  bath  of  silicate  of  soda  or  potash  and  allowed  partially  to  dry,  and  then  bathed  again  ;  and  if  the  surface  is  then 
bathed  in  a  solution  of  chloride  of  lime,  chlorate  of  sodium  or  of  potassium,  according  to  what  is  used,  an  insoluble 
lime  silicate  is  formed.  The  soluble  salt  is  then  washed  away  and  the  insoluble  silicate  forms  a  durable  cement  and 
checks  the  disiutegration.  If  lime  water  is  substituted  for  chlorate  of  lime  there  is  no  soluble  chlorate  to  wash 
away. 

INFLUENCE  OF  CLIMATE. 

In  addition  to  the  consideration  of  the  humidity  of  the  atmosphere,  the  influence  of  the  purity  of  the  atmosphere 
is  also  important  iu  deciding  on  a  building  material.  For  example,  in  the  smoke  of  Pittsburgh  it  would  make  very 
little  difference  what  the  material  employed  for  construction  might  be,  so  far  as  appearances  are  concerned,  since 
it  would  soon  assume  the  gray  color  peculiar  to  all  the  buildings  of  the  city;  but  the  capacity  of  a  stone  to  resist 
acid  vapors  would  become  very  important,  since  the  only  point  necessary  to  be  considered  iu  selecting  a  stone 
would  be  as  to  whether  ornamental  structures  are  defaced  and  disintegrated  by  the  vapor  fumes  peculiar  to  this- 
atnu)sphere. 

STRENGTH  OF  MATERIALS. 

In  practice  it  is  not  common  to  place  stones  where  they  are  obliged  to  bear  more  than  one-sixth  or  one-tenth 
of  the  weight  which  their  crushing  strengths,  as  determined  by  experiments,  indicate  that  they  are  able  to  bear. 
Beside  this,  there  are  many  considerations  which  demonstrate  that  reliance  upon  experimental  data  is  unsafe.  A 
stone  that  will  crush  under  a  given  pressure  to-day  may,  if  exposed  to  the  weather,  crush  under  a  very  much  smaller 
or  very  much  larger  weight  after  the  passage  of  years,  according  to  the  action  of  the  weather  upon  it.  Stones, 
when  they  crush,  usually  break  in  certain  lines  of  weakness,  which  lines  nmy  be  arbitrarily  situated  in  ihe  stone 
and  ditticult  to  detect,  or  may  be  detinit(dy  situated  and  de[)en(lent  upon  structure.  As  stones  from  ditlereut  parts- 
of  the  same  quarry,  and  even  from  dillerent  places  in  the  same  layer,  frecpiently  vary  greatly  iu  strength,  it  is  quite 
important  to  develop  methods  by  which  the  strength  of  stones  and  their  variability  in  this  respect  can  be  more 
easily  detected  than  by  the  laborious  experimental  tests  upon  small  cubes.  Results  of  studies  nnule  upon  the 
structure  and  comjiosition  of  those  stones  which  have  been  very  accurately  tested  as  to  their  strength  are  valuable; 
contributions  in  this  direction. 
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Chapter  II.— MICROSCOPIC    STRUCTURE. 


By  G.  p.  Merpull. 


It  is  not  tlie  intention  in  this  chapter  to  present  a  purely  scientific  treatise  on  microscopic  lithology,  but  rather 
to  give  a  short  description  such  as  together  with  the  plates  will  enable  any  one  with  but  a  slight  knowledge  of  the 
subject  to  appreciate  the  variations  in  structure  and  mineral  composition  of  some  of  the  more  common  kinds  of 
building  stones.  What  may  be  considered  as  typical  specimens  of  the  various  kinds  of  rock  quarried  have  been 
selected,  and  from  the  thin  sections,  prepared  as  already  described,  enlarged  photographs  have  been  made  from  which 
the  plates  have  been  reproduced.  They  therefore  show  the  exact  structure  as  seen  under  the  microscope,  excei)ting, 
of  course,  in  the  matter  of  color.  lu  preparing  the  text  the  manuscript  notes  left  by  Dr.  Hawes  have  been  utilized 
so  far  as  possible. 

THE    CKYSTALLINE    SILICEOUS    ROCKS. 

Eocks  that  are  commercially  designated  as  granites  are  composed  in  some  cases  of  minerals  wl^ich  are  entirely 
absent  in  other  rocks  that  are  also  designated  as  granites.  For  example,  some  of  the  so-called  black  granites  are 
diabases  or  diorites.  But  the  circumstance  that  the  minerals,  although  difl'erent,  are  all  very  nearly  of  the  same 
hardness;  that  the  rocks  therefore  ofl'er  the  same  difiiculties  in  cutting,  in  dressing,  and  in  polishing,  and  that  the 
similarities  of  their  appearance  render  them  applicable  to  like  purposes,  unite  these  rocks  into  a  well-defined  group. 
In  it  are  included  the  various  gi-anites,  syenites,  trajj-rocks,  gneisses,  and  crystalline  schists. 

The  structural  differences  that  exist  among  the  rocks  of  this  class,  although  indicating  very  different  modes  of 
origin,  are  fully  recognized  in  grouping  these  rocks  thus  together. 

The  nomenclature  for  these  rocks  in  use  among  quarrymen  shows  that  they  are  all  related  as  economic 
products;  for  examiile,  the  gneisses  are  frequently  called  "bastard"  granites  or  "striped  "  granites,  as  are  also 
frequently  the  mica-schists.  The  trap-rocks,  where  they  are  quarried,  are  very  commonly  called  "black"  granites 
or  "gray"  granites,  and  as  a  rule  no  distinction  whatever  is  made  between  the  granites  and  syenites.  Therefore, 
in  a  tabulation  which  shall  indicate  the  extent  to  which  the  hard  crystalline  rocks  are  quarried,  and  shall  give  the 
data  for  comparing  one  well-defined  industry  with  the  others,  these  rocks  are  naturally  associated  together. 

Although,  as  shown,  these  rocks  do  possess  common  characters  that  unite  them  into  a  well-defined  group,  they 
possess  differences  which  allow  the  group  to  be  subdivided  both  according  to  the  appearances  and  uses  of  the  stones. 
The  granites  and  gneisses,  for  example,  possess  the  common  characters  already  referred  to,  but  the  resemblance 
extends  no  further.  It  is  therefore  a  positive  disadvantage  to  the  industry  to  classify  them,  as  is  so  frequently 
done,  under  a  common  name.  Therefore,  in  the  tabulation  the  common  name  by  which  the  stones  are  sold  will  be 
given,  accompanied  by  the  scientific  designation. 

These  rocks  are  found  chiefly  among  the  older  formations  and  in  regions  where  there  have  been  such 
disturbances  as  have  cleft  the  crust  of  the  earth  and  given  egress  to  the  fused  matters  which  underlie  it.  The 
crystallization  of  these  molten  materials  which  have  thus  been  erupted  has  given  rise  to  many  of  the  rocks  which, 
on  account  of  their  massive  homogeneous  structure,  are  most  prized.  (Juarries  of  these  rocks  occur  in  all  the 
Atlantic  states,  the  Lake  Superior  states,  and  in  the  mountainous  regions  of  the  far  west.  Thus  the  great  interior 
basin  of  the  continent  is  left  without  rocks  of  this  class,  if  we  except  some  isolated  areas  in  Missouri,  Arkansas, 
and  Texas. 

It  is  not,  however,  to  be  inferred  that  all  of  the  rocks  of  this  group  are  as  old  as  the  rocks  which  characterize 
these  regions.  The  gneisses  and  the  crystalline  schists  are  very  old  rocks,  belonging  mostly  to  the  Archiean  period. 
The  other  members  of  the  group  are  eruptive  rocks  which  have  at  some  period  in  the  earth's  history  been  molten, 
and  have  been  forced  through  clelts  in  these  older  rocks.  There  is,  therefore,  no  method  of  determining  their  exact 
age  in  all  cases,  since  the  time  of  their  eruption  can  only  be  determined  as  being  later  than  the  time  when  the 
rocks  which  they  intersect  were  accumulated.  It  is,  however,  known  that  a  great  many  of  them  are  very  old,  and 
that  the  time  of  their  eruption  was  probably  identical  with  the  elevation  of  the  mountains  and  the  disturbances 
which  would  have  naturally  resulted  in  producing  the  clefts  through  which  they  were  emi.ted  ;  and  it  is  also  known 
that  some  of  them  are  quite  modern  in  age,  since  they  intersect  sandstones  which  were  accunuilated  in  later  periods 
of  the  earth's  history. 
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GRANITE. 

The  esscutial  components  of  the  true  granites  are  qnartz  and  potash  fohlspar.  Although  the  esscnt  ial  minerals 
arc  but  two  in  number,  the  rocks  are  rendered  complex  by  the  presence  of  numerous  accessories  which  essentially 
modify  the  appearances  of  the  rocks  and  those  ])roperties  which  render  them  of  importance  as  building  stones. 
These  additional  minerals  are  either  present  in  such  amount  as  to  be  conspicuous  and  to  exercise  an  influence  upon 
the  apppearauce  and  structure  of  the  rock,  when  they  are  called  characterizing  accessories,  or  they  are  preseut  iu 
such  small  amount  as  to  be  invisible  to  the  naked  eye,  when  they  are  called  microscoitic  accessories.  If  all  the 
minerals  which  by  careful'  examination  have  been  found  in  granites  should  be  considered  as  constituents  of  the 
rock,  then  the  latter  would  appear  as  very  complex.  At  least  two-thirds  of  all  the  known  elements  exist  in  granitic 
rocks,  and  the  number  of  minerals  that  are  liable  to  be  present  in  special  cases  is  very  large. 

The  following  list  does  not  include  all  of  those  minerals  which  have  been  identified  in  this  rock,  for  many  have 
been  found  under  circumstances  which  are  so  isolated  that  their  occurrence  is  entirely  exceptional.  All  of  the 
minerals  in  this  list  are  liable  to  be  found  at  any  time,  and  may  therefoi-ebe  considered  as  common  constituents  of 
the  rock,  although  the  presence  of  them  all  together  is  not  to  be  expected,  and  some  of  them  may  be  i)resent  in  such 
minute  amount  as  to  be  of  no  practical  imijortance.  Any  one  of  them,  save  the  two  essential  constituents  mentioned 
above,  may  be  absent  from  an  individual  specimen,  or  from  a  granite  from  a  given  locality;  aud  any  one  may  be 
present  in  the  specimens  from  a  given  locality  in  such  amount  as  to  give  a  character  to  the  rock.  Thus  almost  any 
one  of  those  minerals  which  are  given  as  microscopic  accessories  may  assume  the  character  of  a  characterizing 
accessory;  this  is  especially  true  of  the  iron  oxides,  which  sometimes  are  i>resent  iu  such  amounts  as  to  become 
characteristic : 

Essential:  Mici'oscopic  accessories: 

Quartz.  Sphene. 

Feldspar.  Zircon. 

Orthoclase.  Garnet. 

IMicrocliue.  Danalite. 

Albite.  Rutile. 

Oligoclase.  Apatite. 

Labradorite.  Pyrite. 

Pyrrhotite. 
Magnetite. 
Hematite. 
Titanic  irou. 
Characterizing  accessories :  Decomposition  products: 

Mica.  Chlorite. 

jMuscovite.  Epidote. 

Biotite.  Uralite. 

Phlogopite.  Kaolin. 

Lei)idolite.  Iron  oxides. 

Hornblende.  Calcite. 

Pyroxene.  Muscovite. 

Epidote. 
Chlorite. 
Tourmaline. 
Acmite. 

Inclosures  in  cavities: 
Water. 

Carbon  dioxide. 
Sodium  chloride  (salt). 
Potassium  chloride. 
The  feldspar,  which  is  so  easily  recognized  by  its  cleavage  surfaces  in  all  of  the  granites,  is  by  far  more  complex 
in  com])osition  than  has  usually  been  supposed.     It  is  exceptional  to  find  a  granite  which  contains  but  one  kind  of 
feldspar,  and  not  merely  are  two  or  three  S])ecies  usually  present,  but  the  structure  and  condition  of  their  <'rystals 
are  far  from  simple.     Tlie  potash  feldspar  sometimes  exists  in  the  form  of  ortlioclase  and  sometimes  in  the  form  of 
microcline.      Microcline  is  a  feldspar  of  the  same  composition  as  orthoclase,  but  diffei's  from  it  in  crystalline  form 
by  belonging  to  the  triclinic  system,  which  possesses  no  right  angle.      The  orthoclase  is  very  commonly  seen  iu 
crystalline  grains,  in  each  of  which  one-half  bears  the  relation  to  the  other  half  of  one  crystal  revolved  18(P  about 
an  axis  in  another.     Such  are  called  twin  crystals.     They  render  themselves  consjiicuous  to  the  eye  in  some  granites 
by  the  dilVerent  positions  iu  which  one  receives  the  bright  reflections  from  the  two  sides.     The  nucrocline  is  divided 
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into  sucli  a  multitude  of  twiuncd  parts  that  they  are  only  recognized  by  a  microscopic  examination,  and  in  addition 
two  different  systems  of  twinning  combine  to  make  the  structure  more  complex.  Therefore,  in  the  thin  sections 
while  the  orthoclasc  at  the  most  is  divided  into  two  parts  by  a  straight  lino,  the  microcline  as  seen  in  polarized  light 
possesses  a  reticulated  structure,  which  is  due  to  the  interweaving  of  the  multitude  of  laminje  that  stand  in  the 
relation  to  one  another  of  twin  crystals.     This  structure  will  be  noticed  in  the  plates. 

The  discovery  of  this  species  of  feldspar  has  been  one  of  the  developments  of  microscopic  mineralogy,  and 
examination  has  proved  microcline  to  be  one  of  the  prominent  constituents  of  granites. 

The  aibite,oligoclase,aud  labradorite  are  identified  in  thin  sections  by  the  circumstance  that  they  possess  also 
a  complex  twinned  structure;  but  one  system  of  twinning  preponderates,  so  that  they  possess  a  banded  structure 
•which  evinces  itself  in  the  line  parallel  striation  that  is  frequently  seen  on  its  bright  cleavage  surfaces  with  the 
unaided  eye,  and  in  thin  sections  the  same  is  much  more  plainly  shown  by  the  banded  structure  that  its  sections 
possess  in  polarized  light  when  the  crystals  are  cut  in  some  plane  that  is  not  parallel  with  the  plane  of  the  lamination. 
The  optical  properties  of  the  individual  species  render  it  possible  to  still  further  identify  them  ;  or  they  may  be 
analyzed  when  it  is  possible  to  separate  them  from  the  rock. 

The  different  kinds  of  feldspar  that  exist  in  these  granites  are  sometimes  separated  from  one  another  in  distinct 
grains,  and  sometimes  are  interlaminated  with  one  another,  forming  complex  grains.  For  example,  orthoclasc  and 
albite  are  frequently  combined  in  the  same  crystal  or  grain. 

All  of  these  circumstances  of  composition  and  structure  are  important,  for  the  appearances  of  granites  depend 
largely  upon  the  feldspathic  ingredient.  The  different  species  are  often  quite  differently  colored,  and  thus  at  times 
a  beautiful  mottled  appearance  is  imparted  to  the  stone;  if,  for  examide,  the  orthoclasc  feldspar  is  red  and  the 
albite  or  oligoclase  is  white,  the  effect  of  this  mixture  of  colors  is  strikingly  manifest."  If  both  kinds  of  feldspar 
are  white,  one  may  be  opaque  and  the  other  transparent,  or  one  may  be  opalescent  and  the  other  dull.  In  general, 
many  of  the  most  striking  characteristics  and  a  large  proportion  of  the  immense  diversity  in  granitic  rocks  are 
due  to  this  complexity  in  the  feldspathic  constituent,  and  its  consideration  is  one  of  the  most  important  elements 
of  their  studj-. 

The  feldspar  has  also  an  influence  upon  the  cutting  of  the  stone  and  its  shade  of  color.  The  so-called  hard 
granites  consist  of  quartz  with  a  compact,  transparent,  nearly  glassy  feldspar,  which  is  quite  difiBcult  to  cut,  and 
which  allows  the  light  to  enter  it  and  be  absorbed,  thns  imparting  to  the  stone  a  dark  color,  as  in  the  case  of  the 
Quincy  granite.  The  cause  of  the  hardness  of  these  rocks  is  not  entirely  due  to  the  quartz,  as  is  often  supposed 
Quartz  is  always  brittle,  and  is  not  very  variable  under  tools.  The  hardness  of  hard  granites  is  due  to  the  condition  of 
their  feldspathic  constituent,  which  is  variable.  The  soft  granites,  however,  consist  of  the  same  constituents,  but 
the  feldspar  is  porous  and  is  thereby  rendered  soft  and  less  resistant  to  the  tools.  The  light  is  reflected  under  these 
circumstances  from  the  surface  and  the  rock  is  rendered  white.  It  bears  the  same  relation  to  the  feldspar  of  the 
hard  granites  as  does  the  foam  of  the  sea  to  the  water,  but  of  course  in  a  less  marked  manner.  The  Concord 
granite  may  be  mentioned  as  an  example. 

The  structure  of  the  feldspar  modifies  the  resistibility  of  the  stone  to  decay,  the  quality  of  the  polish  which 
may  be  imparted,  and  the  ease  or  difficulty  with  which  the  stone  may  be  discolored  or  stained. 

The  quartz  is  much  more  simple  in  structure,  and  is  subject  to  many  variations  in  form  and  appearance,  but  to 
none  in  composition. 

Although  belonging  to  what  we  call  the  infusible  substances,  it  is  evident  that  in  the  solidification  of  the 
granitic  rocks  such  agencies  were  active  as  rendered  this  substance  more  easily  fusible  than  the  other  ingredients, 
and  it  was  therefore  the  last  element  to  take  final  form  in  the  solidification.  This  is  shown  by  the  way  in  which 
it  occupies  the  interspaces  which  were  left  after  the  other  minerals  had  crystallized,  and  it  therefore,  to  a  certain 
extent,  acts  as  a  kind  of  cementing  material  to  the  other  ingredients.  Some  granites  contain  large,  imperfect 
quartz  crystals,  which  must  have  been  one  of  the  first  products  of  the  solidification,  but  in  nearly  all  granites  the 
last  substance  to  solidify  is  the  quartz. 

The  microscope  indicates  that  the  quartz  almost  always  contains  pores  which  are  partially  filled  with  fluids. 
The  number  and  size  of  these  pores  are  of  considerable  importance,  as  they  tend  to  explode  when  heated,  and  this 
aids  to  disintegrate  the  rock  at  a  high  temperature.  It  is  important  to  note,  however,  that  the  various  minerals 
which  compose  granites  possess  diSerent  expansibilities,  and  this  is  a  cause  of  the  well-known  tendency  of  granites 
to  disintegrate  in  the  fire.  Granite  usually  contains  about  eight-tenths  of  one  per  cent,  of  water,  and  is  capable 
of  absorbing  a  few  tenths  more.  The  water  permanently  present  is  largely  contained  in  these  pores  when  the  rocks 
are  fresh,  and  the  capacity  for  further  absorption  is  dne  to  the  ritts  and  empty  pores  that  are  largely  confined 
to  the  feldspar. 

At  times  quartz  and  feldspar  constitute  almost  the  whole  of  the  rock,  and  at  other  times  the  accessories  become 
very  prominent.    These  accessories  vary  with  the  locality,  and  give  the  characteristics  to  the  various  kinds. 

Mica  is  the  most  common  of  the  accessory  ingredients,  and  its  presence  constitutes  what  is  called  mica  granite. 
If  the  mica  is  the  white  mnscovite,  the  granite  may  be  very  light  in  color  and  may  be  almost  white,  as  in  the  case 
of  the  Hallowell  granite,  or  the  granite  from  Barre,  Vermont.     If  the  mica  is  exclusively  the  black  variety  of 
VOL.  IX 2  B  s 
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biotitc,  tho  Ki-anite  will  bo  dark  in  proportion  as  this  iiiincial  is  jnosi'iit.  If  both  spodos  are  present,  as  is 
frequently  the  case,  the  granite  will  be  speckled  with  alternating  black  and  Mliite  shining  spots,  as  in  the  case  of 
the  Concord  granite. 

The  amount  of  the  mica  i)resent  is  ecouoniicall.v  inii)ortaut.  It  does  not  polish  as  easily  as  do  quartz  and 
feldspar,  owing  to  its  softness,  and  the  presence  of  a  large  amount  therefore  renders  the  rock  ditlicult  to  ])olish. 
When  polished  it  does  not  retain  its  luster  so  long  as  do  the  other  minerals,  and  its  surfaces  become  dulled  by 
exposure.  Its  presence  in  large  amount  is  therefore  deleterious  to  stones  which  are  intended  for  exterior  use  as 
polished  stones.  The  condition  in  which  it  exists  is  also  important  iu  this  res])cct.  A  large  amount  of  mica 
scattered  iu  very  fine  crystals  through  the  rock  influences  its  value  as  a  jiolished  stone  less  than  does  the  i)resence 
of  large  and  thick  crystals  of  mica  scattered  through  the  rock  in  smaller  number.  The  method  of  arrangement  of 
the  mica  is  very  important;  if  scattered  at  haphazard,  and  lying  iu  all  directions  among  the  quartz  and  feldspar 
crystals,  the  rock  will  work  nearly  as  easily  in  one  direction  as  in  anothci-.  If  it  is  distributed  through  the  rock  in 
such  a  manner  that  its  laminsB  are  arranged  in  one  definite  plane,  it  imparts  a  stratified  a])i)earance  to  the  rock, 
and  when  this  stratified  appearance  becomes  marked,  tlie  stone  is  called  gneiss.  One  or  two  causes  may  give  rise 
to  this  structure,  but  so  far  as  it  exists  in  granites  it  is  easily  eocplained  by  the  circumstance  that  slight  motions  in 
a  given  direction  in  a  plastic  nuiss  will  cause  all  of  the  flat  and  long  constituents  to  arrange  themselves  in  a  definite 
plane.  If,  for  example,  some  mica  scales  or  any  other  thin  flat  scales  are  mixed  in  clay  so  that  they  lie  scattered 
through  it  iu  all  directions,  and  if  this  clay  is  pressed  so  that  it  is  flattened  out  a  little,  a  section  through  the  clay 
will  show  that  the  scales  have  ai-ranged  themselves  in  a  definite  plane,  an  etiect  produced  b5-  the  motion  of  the 
plastic  mass  induced  by  pressure. 

As  granite  is  supposed  to  have  cooled  from  a  condition  of  fusion,  the  circumstances  must  plainly  have  existed 
under  which  this  laminated  structure  could  have  l)een  produced,  for  the  mica  was  crystallized  before  the  rock  waa- 
entii'ely  solid,  as  is  evident  from  an  examination  of  its  microscopic  structure,  which  shows  that  the  mica  invariably 
crystallized  before  the  quartz  had  taken  form.  The  effects  of  the  parallel  arrangement  of  minerals  in  granites  are 
often  evident,  even  when  this  arrangement  is  invisible  to  the  unaided  eye.  Api)arently  massive  granites  cleave 
more  readily  in  one  direction  than  iu  another,  and  this  plane  of  more  easy  cleavage  is  always  detected  by  quarrymen 
with  experience. 

If  hornblende  is  the  characterizing  accessory,  the  gi'anites  are  usually  without  any  evident  stratification,  as  this 
mineral  exists  in  the  granites  in  granular  form.  Hornblende  is  subject  to  as  wide  variations  of  composition  as  is 
mica,  but  its  white  and  very  light  colored  varieties  do  not  frequently  appear  in  the  granitic  rocks.  Its  green  varieties 
occur  and  give  a  characteristic  shade  of  this  color  to  the  stone,  as  is  illustrated,  for  instance,  in  the  granite  of 
which  the  new  Mormou  tenii>le  is  built.  It  cleaves  parallel  to  two  planes  which  make  an  angle  of  124°  with  each 
other,  and  is  thus  distinguished  from  mica,  which  invariably  has  but  one  cleavage.  It  is  easier  to  polish  than  mica, 
and  its  presence  is  favorable  on  this  account.     The  hornblende  granites  are  to  be  classed  among  the  best. 

Pyroxene  as  a  characterizing  accessory  iu  granites  is  more  abuudaut  than  has  usually  been  supposed.  Indeed 
all  rocks  which  contain  ])yroxene  abundantly  have  usually  been  confounded  with  the  hornblende  granites.  The 
distinction  between  pyroxene  and  hornblende  is  important  from  an  economic  standpoint,  as  horueblende  possesses 
a  much  better  cleavage  than  pyroxene,  while  the  pyroxene  is  much  more  brittle  than  horueblende,  and  cracks  out 
with  greater  ease  iu  working.  The  cracking  out  of  little  pieces  from  the  black  ingredient  of  the  Quincy  granites 
lias  been  frequently  noticed,  and  is  due  to  the  circumstance  that  this  granite  is  not  the  hornblende  granite  that  it 
has  been  usually  supposed  to  be.  Hornblende  is  very  tough,  but  the  Quincy  granite  contains  a  peculiar  variety  of 
pyroxene,  which  is  so  brittle  that  it  is  diflicult  to  make  a  large  surface  on  a  Quincy  granite  which  does  not  show 
some  little  pits,  due  to  the  breaking  out  of  a  portion  of  the  black  grains  of  pyroxene. 

Although  pyroxene  and  hornblende  may  be  identical  iu  composition,  they  are  frequently  associated  together  in 
the  same  rock,  a  circumstance  whi(;h  is  very  evident  iu  thin  sections,  but  not  in  the  massive  stones.  The  rocks 
which  contain  hornblende  also  frequently  contain  mica,  but  it  is  noticeable  that  under  such  circumstances  the  mica 
is  always  of  the  dark-colored  variety,  and  an  example  of  a  granite  which  contains  both  hornblende  and  muscovite 
is  not  known. 

Epidote  is  quite  characteristic  when  present  in  the  granite,  giving  to  it  its  dee])  green  color.  Its  crystals  are 
always  green  so  far  as  observed  in  granite,  and  the  i)olishing  of  the  stone  develops  the  brightness  of  this  color.  It 
is  sometimes  an  apparently  original  constituent  of  the  rock,  and  at  other  times  a  decomposition  product. 

The  Dcdhani,  Massachusetts,  granite  is  one  of  the  most  marked  exam])les  of  an  epidotic  stone.  It  is  also 
frequently  present  in  all  the  varieties  of  granite  previously  mentioned,  ami  more  or  less  modifies  their  appearances. 

The  tourmaline  granite  usually  occurs  in  veins  of  inconsiderable  size.  Such  granites  are  associated  with  those 
that  are  extensively  worked,  and  in  themselves  are  often  beautiful,  but  they  do  not  exist  in  accumulations  of  such 
size  as  to  warrant  the  opening  of  quarries  to  work  them  exclusively.  The  tourmaline  granites  must,  therefore,  be 
considered  as  accessory  products  that  exist  in  connection  with  the  quarried  stones,  but  which  are  not  extracted  for 
economic  purposes. — G.  W.  H.  {a) 


a  The  chapter  to  tliis  point  is  fnun  Dr.  UawpH'  notes. 
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MICROSCOPIC  STRUCTURE.  19 

The  granites  at  present  quarried  tbroughont  the  United  States  may  be  classified  as  follows: 

Muscovite  granite. 

Biotite  granite. 

Muscovite-biotite  granite. 

Horneblende  granite. 

Hornblende-biotite  granite. 

Epidote  granite. 

Granitell,  or  granite  without  any  accessory. 

Although  it  is  possible  to  classify  all  the  granites  under  these  heads,  the  lines  of  distinction  between  them  are 
l\y  no  means  sharply  drawn,  but  the  difTerent  varieties  merge  into  each  other  by  continual  gradations.  For  instance, 
nearly  all  the  muscovite  granites  contain  a  little  biotite,  and  vice  versa  ;  also,  nearly  all  the  hornblende  granites,  as 
those  of  cape  Ann  and  other  localities,  contain  some  mica,  although  not  in  all  cases  enough  to  be  visible  without 
the  aid  of  the  microscope.  In  these  cases  the  dividing  line  must  necessarily  be  drawn  somewhat  arbitrarily,  and 
it  is  the  prevailing  accessory  which  lias  given  the  specific  name  to  the  rock;  or  when  two  are  present  in  such 
abundance  as  to  be  both  evident  to  the  naked  eye,  then  the  two  descriptive  names  are  employed,  as  in  the  case  of 
the  muscovite-biotite  granite  of  Concord,  New  Hampshire,  which  contains  both  micas  in  nearly  equal  proportions- 

MUSCOVITE   GRANITE. 

Since  muscovite  itself  is  very  nearly  colorless,  the  granites  bearing  this  mica  as  their  chief  accessory  are  very 
light  in  color,  being  in  fact  the  lightest  of  all  our  granitic  rocks.  Pure  muscovite  granites  are  not  at  present 
extensively  quarried.  That  found  at  Barre,  Vermont  [see  Plate  I),  is  a  coarse,  light  gray  rock  of  almost  marble 
whiteness,  a  polished  surface  of  which  presents  a  somewhat  mottled  appearance  due  to  the  i^resence  of  quartz  and 
mica.  The  prevailing  constituents  are  quartz,  orthoclase,  plagioclase,  and  white  mica  or  muscovite.  When  examined 
in  thin  sections  under  the  microscope  the  interstices  between  the  larger  crystalline  grains  are  found  to  be  filled  with 
very  many  smaller  grains  of  quartz  and  feldspar,  together  with  shreds  of  mica  and  numerous  accessories,  giving 
rise  to  the  structure  known  to  lithologists  as  "  drusy  ". 

The  mica  as  seen  in  ordinary  light  is  quite  colorless,  but  between  crossed  Nicol  2)risms  it  gives  a  most  beautiful 
iridescence.  It  occurs  usually  in  ragged  shreds,  but  rarely  in  small  forms  with  definite  crystalline  outline.  A 
very  little  biotite  is  also  present.  The  feldspars  are  the  predominating  minerals  and  occur  in  more  or  less  perfect 
crystals,  while  the  quartz  grains  fill  the  interspaces.  The  chief  accessory  mineral  in  this  rock  is  epidote,  which 
occurs  in  small  irregular  grains  without  definite  crystalline  outlines  and  is  traversed  by  numerous  fractures,  lu  the 
thin  sections  it  is  of  a  very  faint  greenish  color.  Some  apatite  is  also  present  in  the  form  of  small,  colorless,  six- 
sided  crystals,  which  are  never  large  enough  to  be  visible  to  the  naked  eye. 

A  fine  gray  muscovite  granite  of  a  slightly  darker  shade,  though  much  more  even  in  texture,  is  quarried  near 
Atlanta,  Georgia.  This  rock  is  richer  in  both  quartz  and  mica  than  its  representative  from  Vermont,  but  contains 
less  epidote.  A  large  part  of  the  feldspar  of  this  I'ock  is  microcline,  as  is  shown  by  its  pecnhar  reticulated  structure 
when  viewed  in  jjolarized  light. 

BIOTITE   GRANITE. 

This  constitutes  the  most  widespread  group  of  our  granitic  rocks,  and  presents  also  the  most  diversified  color 
and  structural  peculiarities.  A  large  proportion  of  all  the  granites  at  present  quarried  in  the  United  States  is 
referable  to  this  group.  In  color  they  vary  from  light  to  dark  gray  and  almost  black,  according  to  the  amount  of 
mica  they  contain  and  the  color  of  the  feldspar  ;  the  red  granites,  many  of  which  belong  here,  owe  their  color  to 
the  flesh-red  orthoclase,  which  is  the  prevailing  ingredient.  As  a  general  thing  these  granites  are  much  tougher  and 
harder  than  those  of  the  preceding  group,  and,  if  we  except  the  porphyritic  varieties,  possess  a  more  even  texture, 
lacking  the  drusy  structure  characteristic  of  muscovite  beariug  rocks.  The  texture,  however,  varies  almost 
indefiuitely,  and  it  is  obviously  impossible  to  select  rocks  from  any  one  locality  as  typical  for  the  group.  Perhaps 
the  more  common  varieties  are  those  represented  by  the  granites  from  Dix  island,  Maine,  Westerly,  Ehode  Island, 
and  Richmond,  V^irginia. 

The  essential  constituents  of  biotite  granite  are  quartz,  orthoclase,  and  biotite,  but  a  plagioclastic  feldspar  is 
almost  invariably  present,  together  with  some  magnetite  and  apatite.  The  usual  accessories  are  microcline, 
horublende,  muscovite,  apatite,  epidote,  sphene,  and  zircon.  It  is  stated  by  Eosenbusch  [a]  that  the  biotite  granites, 
as  a  class,  usually  contain  less  quartz  and  a  correspondingly  larger  proportion  of  plagioclase  than  those  of  the 
muscovite-bearing  group. 

As  representatives  of  this  group  Plates  11  and  III  are  given  from  sections  of  the  granites  from  Dix  island  and 
Sullivan,  Maine.  These  are  both  coarse,  gray  rocks,  containing  a  considerable  proportion  of  plagioclase  in  connection 
with  the  orthoclase.  The  biotite  in  thin  sections  is  of  a  yellowish-brown  color  and  bears  numerous  inclosures  of  apatite 
and  magnetite.  The  pores  in  the  quartz  of  these  rocks  are  neither  abundant  nor  large;  in  the  Dix  Island  granite 
they  are  often  arranged  in  fine  wavy  lines  traversing  the  quartz  grains  in  directions  nearly  parallel  to  one  another, 

a  Mikroskopische  Vhysiogruphh  der  ilaesiyen  Geafeine,  p.  20. 
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The  biotitc  graiiitcs  from  ]\Iaiicliestcr,  Virginia,  and  vicinity  arc  inactically  of  tlic  same  oonstitntion  as  tlicsc, 
althonoli  iliffcrinji-  in  details  of  texture.  Small  zircon  crystals  and  sealtcrin.i^ Hakes  of  nuiscovite,  toKctlier  with 
a  few  garnets,  are  found  in  these  rocks. 

The  granites  of  Westerly,  Rhode  Island,  are  biotitic,  but  differ  from  those  just  mentioned  in  being  usually 
-of  a  finer  texture  and  more  rich  in  accessory  minerals,  containing  frequently  small  crystals  of  fluor-spar,  .sphene, 
menaccanite,  magnetite,  apatite,  epidote,  ami  pyrite;  the  (juartz  contains  also  many  of  the  suuiU,  threadlike  crystals 
so  characteristic  of  rutile.  JMany  of  the  Westerly  granites  are  of  a  tlesli-red  color,  but  otherwise  than  this  they  do 
;Tiot  diller  materially  from  the  ordinary  gray  granites,  the  red  color  being  as  usual  due  to  tlie  red  orthoclase  they 
•.contain. 

The  red  granites  quarried  at  Eed  Beacli  and  at  Jouesboro',  Maine,  have  biotite  as  their  characterizing  accessory- 
These  are  coarse,  compact  rocks  of  even  texture,  and  tough  and  hard.  They  bear  but  few  accessory  minerals,  a 
Jittle  apatite  and  magnetite  only  being  observed.    The  mica  occurs  usually  in  small  ragged  shreds  of  a  greenish  color. 

Tlie  red  granite  quarried  at  Ijyme  station,  Connecticut,  ditt'ers  from  the  last  in  being  of  a  still  coarser  texture, 
5md  in  the  feldspars  occurring  in  beautiful  large  glassy  crystals.  The  proi)ortion  of  plagioclase  is  much  larger 
than  in  the  Maine  red  granites,  and  it  contains  little  if  any  apatite  and  magnetic  iron.  The  quartz  contains 
numerous  quite  large  pores  or  cavities,  in  many  of  which  moving  bubbles  were  noticed,  while  in  others  the  bubbles 
were  motionless. 

The  Leetes  Island  and  Stony  Creek  red  granites  are  of  a  much  lighter  shade  than  those  of  Lyme,  the  feldspars 
-t»eing  only  light  pink  or  tlesh  red  in  color,  and  of  a  more  gneissoid  structure.  Some  muscovite  is  present,  together 
•with  the  biotite  aiid  a  little  epidote;  the  quartz  contains  but  few  cavities.  A  i)art  of  the  Leetes  Island  rock  has  a 
porphyritic  structure,  aud  is  of  a  mottled  pink  and  gray  color,  due  to  the  larger  pink  feldspar  crystals  being 
surrouuded  by  a  tiner  admixture  of  small  grains  of  quartz  and  mica. 

A  coarse  red  granite  is  quarried  in  the  vicinity  of  Iron  Mountain,  Missouri,  a  part  of  which  differs  from  any 
of  the  preceding  in  containing  no  characterizing  accessory,  to  the  uuaided  eye  the  stone  appearing  to  consist  only 
of  quartz  and  feldspar.  Under  the  microscope  a  few  grains  of  magnetite  are  visible,  as  well  as  a  few  scales  of 
hematite.  Other  granite  from  this  locality  contains  black  mica,  which  is  usually  more  or  less  altered  into  chlorite. 
A  red  granite  comes  from  Burnet  county,  Texas,  which  is  of  a  tine,  even  texture,  and  contains  much  plagioclase. 
So  far  as  observed  this  stone  is  lacking  in  tenacity,  but  this  is  very  probably  due  to  the  fact  that  the  quarries  have 
not  yet  been  worked  to  sutBcient  depth  to  bring  to  light  the  better  portions  of  the  rock,  the  feldspars  showing 
signs  of  decomposition  such  as  are  produced  by  weathering. 

The  red  biotite  granite  from  the  government  quarries  at  Platte  canon,  Colorado,  is  much  coarser  than  the  last, 
and  contains  many  bloodred  scales  of  hematite.    The  biotite  is  very  dark  and  opaque. 

So  far  as  observed,  all  our  porphyritic  granites  are  biotitic.  A  part  of  the  East  Bluehill  (Maine)  rock  is  a 
'beautiful  exanq)le  of  this  variety.  This  is  a  fine  dark-gray  rock,  the  uniformity  of  whose  texture  is  broken  by  a 
plentiful  spiinkling  of  snow-white  orthoclase  crystals  of  an  inch  or  more  in  length,  the  crystals  being  usually  in  the 
form  of  Carlsbad  twins.  In  many  of  the  East  Bluehill  rocks  the  biotite  is  found  altered  into  a  chlorite,  in  which 
case  it  contains  numerous  inclosures  of  magnetite.  Muscovite  is  also  frequently  present  in  small  quantity,  together 
with  the  usual  colorless  apatite  crystals. 

MFSCOVITE-BIOTI'JE   GRANITE. 

As  its  name  denotes,  this  variety  combines  the  properties  of  both  muscovite  and  biotite  granite,  and  may  be 
considered  as  intermediate  between  the  two.  Transition  stages  between  this  and  true  muscovite  or  biotite  granite 
are  continually  met  with,  and,  as  already  stated,  no  sharp  line  of  distinction  can  be  drawn  between  them.  The 
essential  constituents  are  quartz,  orthoclase,  muscovite,  and  biotite;  small  transparent  crystals  of  apatite  are 
nearly  always  present,  together  with  more  or  less  plagioclase ;  zircons  occur  quite  rarely. 

Of  this  varietj^,  the  so-called  Concord  (New  Hampshire)  granite  may  be  considered  as  typical.  It  is  a  fine- 
grained, light-gray  rock,  showing  under  the  microscope  a  somewhat  drusy  structure.  The  feldspars  are  in  nearly 
«very  case  mon;  or  less  turbid  through  decomposition  and  impurities,  while  the  quartz  is  penetrated  in  every 
direction  by  small  needle-like  crystals  of  rutile.  Fluidal  cavities  are  quite  small  and  not  at  all  abundant.  According 
to  Dr.  Ilawes,  («)  the  plagioclase  of  this  rock  is  oligoclase;  some  microcline  is  also  i)resent.  The  micas  usually 
•occur  in  small,  irregular  flakes,  witliout  delinite  crystalline  outline,  but  occasionally  a  small,  perfect  crystal  of 
snuscovitc  can  be  seen. 

Between  the  Concord  ami  the  lighter  colored  of  the  Fitzwilliam  granites  there  is  no  essential  ditt'erence. 
Microsco[)ic  particles  of  zircon  were  found  in  the  Fitzwilliam  rocks,  whii^h  were  not  noticed  in  those  of  Concord. 

The  granites  quarried  at  Allenstown,  Sunapee,  and  liumney  oiler  no  differences  of  i)ractical  value.  As  a  general 
thing  they  are  much  like  the  Conccml,  i)resenting  only  slight  variations  in  the  way  of  color  and  texture.  The 
feldspars  as  seen  by  the  microscope  are  soujctinuvs  in  a  little  fresher  state  and  contain  fewer  impurities,  while  the 
quartz  usually  contains  less  rutile,  that  from  Kumney  having  none  at  all,  aud  fluid  cavities  are  perhaps  a  trifle  more 


a  Min.  and  Lith.  of  N.  H.,  p.  194. 


^■-*:vs:'^   '^«-' 


HnrnhlEndB    Granite , 


FEahndyj    Mass, 


vMiii  liiat 


■  11  stato't.  T'- 
ail  iti  no  casj  i.-*  ilii»  better  • 
''  them  coDtainiHg  more  or  U  - 
i'ockport.  LvDiilield,  and  otbei'  loc. 
I  appears  that  Tljile  Avitli  oue  or  t 
ornble  ide  graiiites,.tbe  inicrosco|i< 
■}  the  hand  spcciiueu  to  those  iu  v.  i 
re,  be  somewhat  arln 
•  the  naked  eye.  (a) 
al  of  this  group,  Phitc  I 
ts.    This  rock,  which  af 
■  1011  will  do  for  all,  is  a  coarsely  ^  r-  stalT 
ilioclase  being  frequently  of  a  l;i.ut  ^ 
n  u  ;  ruoky  tints.     The  rock  is  of  quitu  unif 
ir  ir  ost  dnrable  granites.    Under  the  mi 
■ly  fresh  and  undecomposed  conditii  ■ 
iiiuance  of  this  variety  over  all  otlu 
'      iriug  the  census  year  are  the  t  ' 
■  ities,  as  is  well  illustrated  i' 
'y  in  that  of  the  last-nanir 
ijctween  the  larger  crystal 
,1.,.  ,-.f  -T^i,i.  ii  I,,.,   ;  1-.  !  i,,,i 


igrees  so  c\ 


.0S'_  L:tV(. 


bf  f^r.Twn  between  th, 
! 'nde  as  tii  . 
.  ise  of  thf  !:> 
u  .-.]>t.oiiiionsjof  ti 


liuiuLlt  Ui 


<,7ii(:-. 


:^., 


MICROSCOPIC  STRUCTURE.  21 

abundant.  Tlie  Manchester  graiiito  differs  from  any  of  the  i)receding  in  being  of  coarser  texture,  witli  a  llesli-red 
color,  and  containing  very  little  biotite,  but  a  much  larger  proportion  of  niicrocliue.  The  quartz  frequently  contains 
small  colorless  crystals  resembling-  fibrolite ;  brilliantly  red  scales  of  hematite  are  also  occasionally  met  with,  as  well 
as  many  large  opaque  grains  of  magnetite. 

Outside  of  jS^ew  Hampshire,  muscovite-biotite  granite  is  quarried  (luite  extensively  at  Rycgate,  Vermont,  and  at 
Xorth  Jay,  Lincoln ville,  and  Ilallowell,  Maine.  The  Eyegate  rock  is  of  coarser,  more  even  texture,  and  contains  a 
larger  proportion  of  quartz  than  that  of  Concord.  The  quartz  is  almost  entirely  free  from  rutile  inclusions  and  the 
feldspars  are  in  a  very  pure  condition,  in  both  of  which  respects  it  closely  resembles  the  Jay  rock.  The  Hallowell 
and  Liucolnville  granites  resemble  the  Concord  closely,  both  in  color  and  in  structural  peculiarities,  even  to  the 
presence  of  the  rutile  inclusions.  It  contains,  however,  a  much  larger  pr()i)ortion  of  the  feldspar  microcline.  A 
few  gai-nets  unobserved  elsewhere  are  present  in  the  Hallowell  rock. 

A  rather  coarse  biotite-muscovite  granite  is  quarried  near  Fredericksburg,  Virginia.  The  feldspars  in  this  rock 
are  quite  impure  and  frecpieutly  contain  numerous  inclosiires  of  muscovite.  Microcline  is  quite  abundant  in  this 
rock,  as  is  the  case  also  with  that  of  Hallowell  and  Augusta,  Maine. 

HORNBLENDE   GRANITE. 

As  has  already  been  stated,  no  sharp  lines  of  separation  can  be  drawn  between  the  different  varieties  of  granite, 
and  in  no  case  is  this  better  illustrated  than  in  those  rocks  bearing  hornblende  as  their  chief  accessory,  nearly  all 
of  them  containing  more  or  less  black  mica.  This  is  well  illustrated  in  the  case  of  the  granite  quarried  at  Gloucester, 
Eockport,  Lynnfield,  and  other  localities  in  Massachusetts.  From  specimens  of  these  rocks  forwarded  to  the  Museum 
it  appears  that  while  with  one  or  two  exceptions  they  would,  from  a  simple  macroscopic  examination,  be  classed  as 
hornblende  granites,  the  microscope  shows  a  constant  gradation  from  those  in  which  biotite  is  easily  distinguishable 
in  the  hand  specimen  to  those  in  which  apparently  there  is  none,  more  or  less  mica  appearing  in  all.  The  distinction 
must,  therefore,  be  somewhat  arbitrary,  and  only  those  have  been  called  hornblende  granites  in  which  no  biotite 
was  visible  to  the  naked  eye.  («) 

As  typical  of  this  gi'oup,  Plate  IV  is  given.  It  is  from  a  magnified  section  of  the  rock  quarried  at  Peabody, 
Massachusetts.  This  rock,  which  agrees  so  closely  with  that  quarried  at  the  other  localities  named  that  a  single 
description  will  do  for  all,  is  a  coarsely  crystalline  rock  composed  essentially  of  quartz,  orthoclase,  and  hornblende, 
the  orthoclase  being  frequently  of  a  faint  greenish  or  bluish  tinge,  while  the  quartz  varies  from  light  glassy  to 
dark  smoky  tints.  The  rock  is  of  quite  uniform  texture,  exceedingly  hard  and  tough,  and  may  be  ranked  as  one  of 
our  most  durable  granites.  Under  the  microscope  it  is  seen  that  the  feldspar  of  this  rock  is  nearly  all  orthoclase 
in  a  very  fresh  and  undecomx)osed  condition,  ami  as  orthoclase  is  the  hardest  and  toughest  of  all  the  feldspars  the 
predominance  of  this  variety  over  all  others  easily  explains  the  hardness  of  the  rock.  In  none  of  the  granites 
quarried  during  the  census  year  are  the  plagioclastic  feldspars  entirely  absent,  though  sometimes  prevalent  in  very 
minute  quantities,  as  is  well  illustrated  in  the  hornblendic  granites  of  Gloucester,  Eoxbury,  Lynnfleld,  Peabody,  etc., 
and  especially  in  that  of  the  last-named  locality,  where  it  exists  only  as  minute  microscopic  crystals,  filling  the 
interspaces  between  the  larger  crystals  of  orthoclase.  The  quartz,  which  is  quite  abundant,  contains  the  usual 
cavities,  in  some  of  which  moving  bubbles  occur.  The  hornblende  is  of  a  deep  green,  almost  bluish,  color,  and  never 
occurs  in  perfect  crystals,  but  rather  in  broken  fragments  and  ragged  shreds  bearing  numerous  inclusions  of  apatite 
and  zircon.  Zircon  is  especially  abundant  in  the  Gloucester  granites,  where  it  occurs  usually  in  small,  square  prisms 
scattered  irregularly  about  or  clustered  around  the  ragged  edges  of  the  hornblende  crystals.  Some  magnetite  is 
usually  iiresent,  and  an  occasional  shred  of  black  mica. 

A  very  beautiful  deep-red  hornblendic  granite  is  quarried  at  Otter  creek.  Mount  Desert,  Maine.  It  is  a  very 
compact  rock,  though  not  quite  as  tough  as  those  from  cape  Ann.  Under  the  microscope  the  feldspar  is  found  to 
be  quite  opaque  through  impurities.  The  hornblende  is  deep  green,  nearly  black,  and  some  chlorite  and  apatite  are 
present,  together  with  quite  large  epidote  granules  and  a  few  zircon  crystals. 

Two  varieties  of  hornblende  granite,  one  red  in  color  and  the  other  gray,  are  quarried  at  Saint  Cloud,  Minnesota, 
They  diffei-,  however,  from  their  Massachusetts  representatives,  being  of  more  uneven  texture  and  containing  a 
larger  proportion  of  hornblende.  The  hornblende,  which  is  frequently  much  decomposed,  is  of  a  deep  brown  color 
in  thin  sections  and  strongly  dichroic.  It  contains  numerous  inclusions,  such  as  apatite,  magnetite,  and  zircon, 
although  these  last  are  not  as  prevalent  as  in  the  Gloucester  rock;  some  biotite  is  also  present.  The  feldspar,' as 
in  the  Massachusetts  rock,  is  nearly  all  orthoclase,  is  quite  impure  and  opaque,  and  the  quartz  contains  many 
inclusions  and  cavities,  some  of  which  are  quite  large.  Although  of  the  same  mineral  constitution  as  the  Cape  Ann 
granites,  these  are  of  decidedly  inferior  (puility,  being  softer  and  less  tenacious.  It  is  more  thau  probable,  however, 
that  when  the  quarries  have  been  worked  to  a  sufficient  depth  a  far  better  quality  of  rock  will  be  produced. 

a  It  is  very  proliable  that  much  of  the  blacl<  mica  of  our  granites  is  not  biotite,  but  lepitlonielane  or  iinuite,  these  being  the  names 
giveij  by  Professors  Dana  and  Cooke  to  the  black  mica  of  the  Capo  Ann  granite.  Such  (litter  from  biotite  in  containing  sesquioxide  of 
iron  in  place  of  the  protoxide,  and  in  being  more  opaquo  iind  less  elastic.  Their  optical  properties  are,  however,  identical  with  biotite, 
and  in  the  present  -work  no  such  distinction  has  been  deemed  advisable.  All  black  dichroic  micas  have,  therefore,  been  called  biotite. 
(See  Bawes'  Min.  and  Liili.  of  N.  U.,  p.  82.) 
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A  coarse,  red  horubleudic  j^iauite  is  (iiianicd  at  Griiidstoue  islaud,  i^ew  York,  in  wliicb,  however,  tbe  horiibleiide 
Las  uudergoiio  extensive  alteration,  and  wbicb  contains  so  large  au  amount  of  calcite  as  to  effervesce  distinctly 
■ffbeu  treated  witb  a  dilute  acid.  A  little  mica  is  present,  wbicb  is  of  a  copper-red  color  in  tbe  tbiu  section,  and 
a  few  small  apatite  crystals,  togetber  witb  numerous  crystals  of  zircon.  Tbe  rock  contains  considerable  pyi'ite, 
wbicb  may  be  easily  observed  on  a  ])olisbed  surface  of  tbe  stone  as  sumll  specks  of  a  yeUow  metallic  luster.  Tbe 
quartz  occurs  only  in  very  small  grains  grouped  togetber  in  the  interspaces  between  tbe  feldspars. 

nORNBLENDE-BIOTITE   GRAJflTE. 

The  rocks  of  this  group  stand  intermediate  between  true  hornblende  and  biotite  granites,  and  combine  to  a 
certain  extent  tbe  properties  of  both.  Tbe  essential  constituents  are  <iuartz,  ortboclase,  hornblende,  and  biotite, 
with  the  usual  accessories.  To  this  group  belong  some  of  our  most  beautiful  granites.  Plate  V  is  from  a  magnified 
section  of  a  granite  of  this  class — tbe  so-called  black  granite  of  Saint  George,  Maine,  tbe  black  iiolor  being  due  to 
the  abundance  of  hornblende  and  black  mica.  Under  the  microscope  it  is  seen  that  the  rock  contains  a  small 
amount  of  quartz  and  a  proportionately  large  amount  of  plagioclase,  and  that  tbe  hornblende  i)redomii)ates  over 
the  mica.  The  feldspars  are  very  fresh  in  aj)pearance,  and  tbe  quartz  contains  but  few  cavities.  IMagnetite  and 
pyrite  are  present,  together  with  a  little  apatite.  This  rock  also  contains  a  very  considerable  amount  of  calcite, 
which  must  have  an  important  bearing  upon  its  weathering  qualities.  It  is  a  very  beautiful  rock,  acijuiiiug  a  fine 
polish. 

In  this  group  must  also  be  placed  a  i)art  of  Ibe  granite  quarried  at  cajie  Ann,  Massachusetts,  although  the  two 
rocks  ill  general  appearance  are  totally  unlike,  tbe  Cape  Ann  rock  being  coarsely  granular  and  of  a  slight  greenish 
tinge  due  to  tbe  ortboclase,  which  is  the  prevailing  constituent.  Quartz  is  abundant,  and  the  black  mica  and 
borubleude  are  in  about  equal  proiJortions.  Under  the  microscope  tbe  feldspar  is  found  to  be  moderately  pure, 
and  but  little  plagioclase  is  present,  tbe  feldspar,  as  is  usual  in  rocks  licli  in  quartz,  being  nearly  all  ortboclase. 
2>'umerous  quite  large  microscopic  zircon  crystals  are  found  intermingled  with  the  hornblende  and  mica. 

A  third  bornbleude-biotite-bearing  rock  is  quarried  at  Sauk  Kai)ids,  ^Minnesota.  This  is  a  dark  gray  granite, 
of  which  the  general  uniformity  of  structure  is  interrupted  by  frequent  black  blotches  of  about  the  size  of  a  ])ea, 
^bicb  are  caused  by  segregation  of  mica.  Tbe  feldspar  is  of  a  slightly  pinkish  tinge,  and  by  the  microscojie  is 
seen  to  be  very  impui-e  and  murky.  The  quartz  contains  very  many  inclusiuns  and  cavities.  The  general  quality 
of  the  rock  is  much  inferior  iu  point  of  beauty  to  those  previously  mentioned. 

EPIDOTE   GRANITE. 

Although  very  many  of  our  granites  bear  epidote  in  small  proportions,  usually  visible  only  with  the  aid  of  a 
microscope,  the  cases  in  wbicb  it  is  of  sutilicient  abundance  to  give  a  specific  character  to  the  rock  are  rare,  tbe 
epidotic  granite  quarried  at  Dedliam,  Massachusetts,  being  at  present  almost  tbe  sole  representative.  This  is  a 
fine,  even-grained  rock  of  a  light  pink  color,  spotted  witb  small  specks  of  light  green,  which  are  due  to  the  included 
epidote  crystals.  Under  tbe  microscope  the  epidote  appears  usually  iu  irregular  grains  of  a  faint  yellowish-greeu 
color,  and  is  but  faintly  i)Ieochroic.  A  little  biotite  is  present,  which  has  iu  nearly  every  instance  become  altered 
into  a  green  cbloritic  product.  The  feldspar  of  this  rock  is  quite  impure  and  opaijue.  Owing  to  its  fine,  even 
textni-e  the  rock  works  easily  and  takes  a  good  polish.  The  granite  quarried  at  Lebanon,  Xew  Hampshire,  contains 
epidote  iu  considerable  quantity,  a  thin  section  under  the  microscope  showing  innumerable  small,  nearly  colorless, 
crystals  scattered  througiiout  the  mass  of  tbe  rock.  They  usually  occur  iu  groups  or  clusters,  and  are  the  cause  of 
the  light  green  blotches  seen  on  a  polished  surface  of  the  rock. 

SYENITE. 

If  in  a  granite  the  (juartz  is  absent,  or  becomes  so  small  in  amount  as  to  become  a  merely  accessory  constituent, 
tbe  rock  is  called  syenite. 

Syenite  is  quarried  to  a  very  small  extent  in  the  United  States.  In  the  system  of  classification  there  are  just  as 
many  varieties  of  syenite  as  of  granite  which  are  characterized  by  tbe  presence  of  the  same  accessory  ingredients. 
Litbologically,  many  of  these  varieties  are  known  to  exist;  mica  syenites  of  the  various  kinds,  boriiblende  syenites, 
augite  or  jjyroxeue  s.venites,  and  ei)idote  .syenites  are  all  recognized;  but  none  of  the  extensively-quarried  building 
stones  in  the  United  States  are  syenites,  although  very  beautiful  rocks  occur  which  would  be  much  admired  if  (hey 
were  introtluced  into  tbe  market. — G.  W.  11.  (a) 

GNEISS. 

Tbe  gneisses  or  stratified  granites  are  (>xtensively  quarried.  Stratification  is  a  circumstance  very  lavorable  to 
tbe  extraction  of  stone  for  some  purposes.  For  examjile,  tbe  perfection  of  cleavage  in  certain  directions  makes  it 
easy  to  split  large  slabs  from  the  mass,  to  be  used  for  curbings,  i)avings,  steps,  etc.     Tbe  stones  can  also  be  split  iu 

a  Tliis  paragraph  is  from  Dr.  IIjiwos'  notes. 
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such  a  way  as  to  always  possess  two  parallel  flat  surfaces,  a  circumstance  wliicli  sinii)Iifies  tlie  construction  of  walls 
from  them.  The  stratification  is  caused  principally  by  the  arranjienient  of  the  mica  with  its  flat  cleavage  planes 
arranged  in  parallel  directions. 

Quartz  and  feldspar  are  again  the  essential  constituents,  and  the  same  accessories  constitute  a  series  of  gneisses 
identical  with  the  granite  series.  We  thus  have  biotite  gneiss,  muscovite  gneiss,  hornblende  gneiss,  pyroxene 
gneiss,  etc. 

There  are  no  uses  to  which  granite  is  applied  to  which  the  gueissoid  rocks  cannot  also  be  applied ;  and  some 
of  the  largest  quarries  in  the  United  States  which  are  called  granite  quarries  really  jiroduce  gneiss.  In  common 
nomenclature  these  rocks  are  called  granite,  or  at  best  "bastard"  granite  or  "stratified"  granite,  or  granite  with 
some  other  adjective  prefixed.  There  is  reason  for  this  in  the  circumstance  that  they  are  used  for  the  same  purposes 
and  very  often  have  had  the  same  origin,  and  difler  from  one  another  only  in  that  some  slight  movement  in  the 
mass  at  the  proper  time  gave  a  stratification  to  the  rock.  In  certain  cases  also  the  stratification  is  very  faintly 
evident,  so  that  it  is  difficult  to  recognize  as  stratification.  Indeed,  there  is  no  line  of  division  between  the  granites 
and  the  gneisses  when  the  structure  alone  is  considered. 

There  are  many  gueissoid  rocks  which  are  very  markedly  stratified,  which  consist  of  alternate  layers  of  very 
difl'erent  compositions,  and  which  were  apparently  deposited  like  the  limestones  and  sandstones,  and  subsequently 
hardened  and  crystallized.  Even  in  scientific  classification  it  is  now  impossible  to  separate  gneisses  that  have  been 
deposited  in  stratified  layers  from  those  which  have  become  stratified,  as  explained,  by  movements  in  a  plast'c 
mass.  In  this  work  there  is  no  necessity  for  any  distinction,  and  rocks  of  the  comi)osition  of  granite,  but  stratified 
in  structure,  will  all  be  cousidered  as  gneisses,  for,  from  the  economic  standpoint,  structure  is  of  more  importance 
than  questions  as  to  the  mode  by  which  it  was  produced. 

MICASCHIST. 

Mica-schist  is  a  rock  that  consists  essentially  of  quartz  and  mica.  It  usually  possesses  a  distinct  schisto.se 
structure  due  to  the  parallel  arrang>ement  of  the  quartz  and  mica,  as  was  noted  in  the  gneisses,  from  which  it  may 
be  said  to  differ  only  in  its  lack  of  feldspar.  It  is  a  rock  which  is- supposed  to  have  been  formed  by  the  deposition 
and  subsequent  crystallization  of  sediments,  and  consequently  the  structure  of  these  minerals  and  their  arrangement 
are  markedly  stratified.  The  peculiarities  of  the  schists  are  not  such  as  to  render  them  favorites  for  purposes 
of  fine  construction.  They  are,  however,  broken  out  from  the  ledge  with  great  comparative  ease,  and  for  rough 
construction,  such  as  foundations  and  bridges,  they  are  extensively  employed. 

The  mica  of  the  schists  may  be  either  biotite  or  muscovite,  or  both  ;  in  short,  the  schists  may  be  characterized 
by  one  or  more  of  the  same  accessories  as  are  the  granites  and  gneisses,  and  we  may  have  just  as  many  varieties. 
Through  a  diminution  of  the  amount  of  mica  these  rocks  pass  into  quartz-schists,  and,  by  an  increase  of  feldspar, 
into  gneisses.  The  relative  amounts  of  quartz  and  mica  vary  almost  indefinitely.  The  percentage  of  silica,  which 
is  dependent  largely  upon  the  amount  of  quartz,  varies  from  40  to  SO  per  cent.  The  finer  grained,  more  compact 
varieties  of  mica-schist  make  very  fair  building  material,  but  the  coarser  varieties  are  not  to  be  desired,  especially 
if  the  mica  be  biotite  and  in  great  abundance. 

lu  accessory  minerals  mica-schists  are  particularly  rich.  Some  of  the  more  common  of  these  are  garnet, 
feldspar,  epidote,  cyanite,  hornblende,  chlorite,  staurolite,  magnetite,  pyrite,  tourmaline,  and  rutile.  Through 
an  increase  in  the  amount  of  hornblende  or  chlorite  the  rock  frequently  passes  gradually  into  hornblende  and 
chlorite  schists. 

As  an  illustration  of  the  microscopic  structure  of  a  biotite  schist,  Plate  VII  is  given.  This  is  from  a  magnified 
section  of  the  schist  quarried  in  the  vicinity  of  Washington,  District  of  Columbia,  and  popularly  called  "Potomac 
blue-stone".  As  will  be  noticed,  this  rock  consists  almost  wholly  of  quartz  and  biotite,  the  quartz  being  in  irregular 
grains,  while  the  mica  occurs  in  ragged  shreds.  The  prevailing  schists  throughout  the  vicinity  are,  however,  by 
no  means  of  so  simple  a  structure. 

As  a  general  tftng  the  District  rocks  are  distinctly  schistose,  the  mica  lamina;  being  arranged  in  parallel  layers, 
and  the  rock  consequently  splitting  easily  in  the  direction  of  its  schistosity.  In  some  cases,  however,  the  various 
mineral  ingredients  are  so  evenly  commingled  that  all  traces  of  schistosity  are  lost  in  small  specimens,  and  the 
rocks,  especially  if  they  contain  hornblende,  more  closely  resemble  basic  rocks  of  eruptive  origin,  for  which  they 
have  at  times  been  mistaken. 

Under  the  microscope  the  mica  is  seen  to  be  frequently  of  a  greenish  color  and  to  bear  numerous  inclosures  of 
apatite,  magnetite,  and  garnet.  More  or  less  white  mica  is  frequently  present,  though  never  in  suflicient  abundance 
to  give  any  distinctive  character  to  the  rock.  Hornblende,  when  present,  is  u.sually  in  the  form  of  slender  rhombic 
prisms,  which  are  often  broken  transversely.  It  is  of  a  yellow  or  greenish-blue  color,  polarizing  in  deeper  blue,  or 
the  lighter  varieties  in  lively  yellow  and  red,  closely  resembling  augite.  The  crystals  are  quite  imperfect,  and  are 
in  many  cases  filled  with  inclosures  of  apatite,  magnetite,  and  mica.  It  is  frequently  observed  to  have  undergone 
an  alteration  into  a  greenish  chloritic  product. 
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One  of  the  more  iibuiidant  accessories  in  these  schists  is  apatite.  This  occurs  in  small,  perfect  crystals  wliicb 
are  nearly  colorless  in  tliiii  sections,  thonjrh  polarizing  in  faint  yellow  and  blnisli  colors.  The  crystals  are  nsually 
quite  small,  seldom  exceeding  0.3"""  in  length.  Small,  nearly  transparent  cpidote  crystals  are  also  sometimes 
present,  and  quite  often  a  triclinic  feldspar,  which  is  api)arently  oligoclase. 

Another  accessory  of  by  no  means  so  common  occurrence,  though  quite  abundant  in  some  of  these  scliists,  is 
mtile.  This  occurs  in  the  form  of  minute  four-  and  eight  sided  prisms,  seldom  more  than  one  or  two  millimeters  in 
length,  and  of  a  deep  brownish-red  color.  Very  small  crystals  are  frequently  found  grouped  together  in  nests  of  half 
a  dozen  or  more,  but  the  larger  ones  are  always  single  and  scattering,  deniculate  tbrms,  so  characteristic  of  rutile,. 
are  met  with  but  rarely.    Their  striking  color  renders  them  esi)e(nally  noticeable  in  spite  of  their  small  size. 

Garnets  are  quite  abundant,  nearly  every  section  showing  one  or  more,  and  frequently  they  are  so  large  as  to 
be  visible  without  the  aid  of  the  microscope.  They  are  of  rounded  or  irregular  form,  seldom  with  a  jierfcct  crystalline 
outline,  and  of  a  delicate  salmon  (!olor,  as  seen  in  the  section.  They  are  sometimes  cjuite  pure,  but  many  contain 
numerous  inclosures  of  a  black,  opaque  substance,  which  is  probably  magnetite,  and  also  numerons  quartz  grains. 

An  accessory  of  more  practical  imjiortance  than  any  yet  mentioned  is  the  bisulphide  of  iron,  or  iron  pyrites, 
which  is  only  too  abundant  in  much  of  this  rock,  oc(!urring  in  cubical  crystals  and  irregular  grains  of  a  brassy- 
yellow  color  and  often  of  consid-  rable  size.  On  weathering,  the  pyrites  oxidizes  and  disappears,  but  leaves  its 
characteristic  stain  behind,  and  lVe<|U(>ntly  jiroduces  the  more  serious  result  of  disintegration. 

DIABASE. 

Fnder  the  term  diabase  is  included  a  majority  of  the  rocks  commoidy  known  as  trap-rock  and  black  granite. 
They  consist  essentially  of  aiigite  and  a  tric^linic  feldsi>ar,  which  is  nsually  labradorite,  though  oligoclase  and 
anorthite  are  not  uncommon.  As  microscopic  accessories  they  nearly  always  contain  magnetite,  titanic  iron,  and 
frequently  apatite  and  black  mica ;  hornblende  and  chlorite  are  not  rare  as  products  of  alteration,  a  process  to  which 
these  rocks,  owing  to  their  l)asic  nature,  are  extremely  liable.  In  texture  the  diabases  are  usually  too  fine  to  allow 
a  determination  of  their  mineral  constituents  with  the  naked  eye,  although  porphyritic  varieties  are  not  rare.  The 
color  varies  from  dark  gray  to  nearly  black  or  greenish,  according  to  the  varying  proportions  of  the  different 
constituents.. 

These  rocks  are  frequently  called  by  the  quarrymen  and  others  black  granite,  although,  as  will  be  noticed,  they 
differ  from  granite  most  decidedly,  in  containing  no  quartz,  and  in  the  feldspars  being  all  triclinic;  orthoclase,  which 
is  usually  the  predominating  ingredient  in  the  granites,  being  here  entirely  wanting.  They  are  basic  eruptive 
rocks  of  ante-Tertiary  origin,  and  generally  occur  in  well-defined  dikes,  catting  the  surrounding  formations  in  a 
manner  very  noticeable  even  to  the  most  careless  observer. 

Plate  VIII  is  from  a  magnified  section  of  the  diabase  quarried  at  Weehawken,  New  Jersey.  Identical 
(practically)  with  this  are  the  trap-rocks  quarried  at  various  localities  in  Kew  Jersey,  Pennsylvania,  and  Virginia; 
and  a  similar  rock,  but  of  finer  texture,  comes  from  Xew  Haven,  Connecticut.  The  diabase  quarried  at  Medford, 
Massachnsetts,  differs  from  those  just  mentioned  in  being  of  much  coarser  texture  and  in  containing  a  pinkish 
feldspar  and  an  abundance  of  black  mica.  An  abundance  of  apatite  is  also  present,  and  considerable  chlorite.  The 
feldspars  in  this  rock  are  much  decomposed,  frequently  so  much  so  as  to  be  almost  unrecognizable.  A  micaceous 
diabase  is  also  quarried  under  the  name  of  black  granite  at  Addison,  Maine.  This  rock  has  a  very  complex 
structure.  Besides  mica,  considerable  hornblende  is  present,  which  results  from  the  alteration  of  the  angite,  it 
being  not  infrequent  to  find  a  crystal  the  boundaries  of  which  are  unmistakably  hornblende,  while  the  center  is 
still  unaltered  augite.  A  very  similar  rock,  but  containing  olivine,  is  found  at  Indian  Eiver,  Addison  township, 
Maiue.  Olivine,  however,  is  a  mineral  of  very  unstable  comjiosition,  and  is  rarely  found  in  an  unchanged  condition. 
In  the  present  case  almost  the  entire  mineral  has  become  changed  to  a  serpentinous  product,  leaving  but  a  small 
portion  of  the  original  substance  near  the  center  of  the  crystal  still  unaltered.  Both  of  these  diabases  contain  two 
varieties  of  plagioclase,  aiid  in  addition  to  the  minerals  already  named  there  are  present  chlorite,  biotite,  apatite, 
magnetite,  and  titanic  iron,  the  last  named  being  usually  much  decomposed  and  taking  on  very  fantastic  forms. 
A  section  of  this  rock  is  given  on  Plate  IX. 

An  olivine-bearing  diabase  is  also  quarried  at  Vinal  Haven,  Maine,  though  in  this  case  the  olivine  is  much  less 
altered  than  in  the  Addison  rock.  A  little  chlorite  is  present,  and  some  biotite,  but  the  composition  of  the  rock  is 
much  less  complex  than  is  that  of  the  stone  from  Addison. 

P.ASALT. 

True  basalt  is  but  little  used  for  building  puri)oses.  Like  diabase,  it  consists  essentially  of  a  triclinic  feldspar, 
augite,  and  titanic  iron  or  magnetite,  or  both.  Olivine  is  also  almost  invariably  present,  while  nepheline,  leucite, 
hauyne,  apatite,  and  mica  are  common  accessories.  It  differs,  however,  from  diabase  in  being  usually  of  finer 
texture,  and  of  more  recent  origin. 

Of  the  same  comjwsition  as  diabase  we  would  naturally  expect  to  find  the  included  minerals  undergoing  the 
same  processes  of  alteration,  which  is  often  the  case.     Calcite,  zeolites,  chalcedony,  and  carbonate  of  iron  often 
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occur  as  secoudaiy  products,  liuiug  tlio  walls  of  the  small  cavities  or  ainygdiiles  with  which  the  rock  is  frequeiitly 
filled.  The  feldspar  of  basalt  cau  he  either  oligoclase,  audesite,  anorthite,  or  labradorite,  and  it  is  usually  the 
prevailiug  ingredient;  the  spaces  between  the  individual  crystals  are  frequently  filled  with  an  uucrystalline,  glassy 
magma,  containing  often  numerous  opaque,  elongated,  hair-like  bodies,  called  "trichites". 

Microscopic  sections  of  basalt  present  many  interesting  features.  The  plagioclase  usually  0(;curs  in  small, 
.slender  crystals,  showing  in  polarized  light  the  customary  banded  structure,  due  to  twinning.  It  is  usually  quite 
pure  and  free  from  all  inclusions  or  cavities.  The  olivine  appears  rarely  in  well-defined  crystals,  but  rather  in 
rounded  grains,  traversed  by  many  irregular  curvilinear  lines.  They  are  sometimes  of  considerable  size,  so  as  to  be 
easily  distinguished  by  the  naked  eye.  The  augite  in  basalts  is  generally  rich  in  inclosures  of  glassy  matter,  and 
in  rocks  which  have  undergone  considerable  decomposition  both  the  augite  and  olivine  are  often  represented  merely 
by  pseudomorphs  of  a  green  matter,  either  serpentine  or  some  other  hydrous  silicate.  Plate  X  is  from  a  basalt 
quarried  at  Bridge])ort,  California.  This  is  a  fine-grained,  brownish-gray  rock,  in  which  the  iu<;luded  olivine 
crystals  appear  as  small,  greenish,  rounded  grains,  often  the  size  of  a  pin's  head,  scattered  throughout  the  fine  gray 
ground  mass,  the  separate  ingredients  of  which  cannot  be  detected  by  the  unaided  eye.  In  the  plate  they  appear 
as  large,  rounded,  dark  grains,  surrounded  by  the  smaller  crystals  of  augite  and  plagioclase,  like  islands  around 
which  the  semi-fluid  mass  has  flowed. 

POEPHYEY  (POEPHYEITIC  FELSITE). 

Under  the  term  porphyry  it  is  usual  to  include  a  class  of  flue-grained,  compact,  felsitic  rocks,  the  composition 
of  which  is  not  determinable  by  the  naked  eye,  owing  to  the  minuteness  of  the  constituent  iniuerals.  The  rocks 
consist  essentially  of  quartz  and  orthoclase  feldspar,  one  or  both  of  which  substances  is  frequently,  thoiigii  not 
always,  present  in  crystals  of  considerable  size,  which  lie  embedded  in  the  close,  compact  ground  mass. 

Under  the  microscope  these  rocks,  as  represented  by  the  building-stone  collection,  can  be  divided  into  two 
classes,  (1)  those  in  which  the  ground  mass  is  easily  resolved  into  a  crystalline  aggregate  of  quartz  and  feldspar 
grains,  and  (2)  those  in  which  the  ground  mass  gives  between  crossed  iSficol  prisms  tiie  polarization  colors  of  au 
aggregate,  which,  even  by  high  powers,  cannot  be  resolved  into  its  constituent  minerals,  owing  to  their  minuteness. 
In  both  classes  larger  crystals  of  either  quartz  or  orthoclase  may  or  may  not  be  developed  to  give  rise  to  the  well- 
known  structure  called  iiorphyritic.  According  to  whicli  of  these  minerals  is  thus  developed  we  have  two  kinds  of 
porjihyry — quartz  porphyry  and  orthoclase  porphyry.  These  two  varieties  are  shown  ou  Plates  XI  and  XII.  Plate 
XI  is  a  quartz  porphyry  from  Fairfield,  Pennsylvania.  The  large  white  body  in  the  center  of  the  field  is  quartz, 
while  the  surrounding  material  is  an  intimate  mixture  of  the  same  mineral  aud  feldspar,  but  in  so  finely  divided  a 
state  as  to  be  inseparable  by  even  the  highest  ])owers.  Plate  XII  is  of  an  orthoclase  porphyry  from  Stone  mountain, 
Missouri.  In  this  rock  it  will  be  noticed  that  the  ground  mass  is  distinctly  granular,  and  the  i)or])hyritic  structure 
is  due  to  large  crystals  of  orthoclase,  in  place  of  the  quartz  as  in  the  preceding.  Both  rocks  are  much  alike  iu 
general  appearance,  although  difiering  so  decidedly  in  microscopic  structure. 

Porphyries  are  usually  of  eruptive  origin,  occurring  iu  dikes,  after  the  manner  of  what  are  pojjulariy  called 
trap  rocks.  The  well-known  j)orphyries  iu  the  vicinity  of  Boston  are,  however,  according  to  some  authorities, 
metamorphosed  sedimentary  deposits.  («) 

Porphyries  present  considei-ablc  variation  iu  color;  whitish,  flesh-colored,  red,  blue-black,  black,  and  green  are 
common  varieties.  They  are  very  close-grained,  compact  rocks,  aud  take  an  excellent  polish.  They  are  also  almost 
indestructible,  withstanding  for  ages  the  effects  of  weathering  without  appreciable  change.  Their  hardness  and 
lack  of  stratification,  however,  are  great  drawbacks  to  their  extensive  use,  since  they  can  be  takeu  from  the  quarries 
only  in  small,  very  irregular  blocks,  and  are  cut  with  extreme  diiflculty.  They  are  at  present  but  little  used  for 
building  purposes  in  this  country.  In  Great  Britain  they  are  u.sed  chiefly  for  causeway  stones  and  road  metal,  for 
which  their  hardness  and  toughness  render  them  especially  suitable. 

SANDSTONES. 

Sandstones  are  composed  principally  of  rounded  and  angular  grains  of  sand  that  have  become  cemented  together 
through  the  aid  of  heat  and  pressure,  forming  a  solid  rock.  The  cementing  material  may  be  either  silica,  carbonate 
of  lime,  or  an  iron  oxide.  Upon  the  character  of  this  cementing  material  is  dependent  to  a  considerable  extent  the 
color  of  the  rock  and  its  adaptability  to  architectural  purjjoses.  If  silica  alone  is  present  the  rock  is  light  colored, 
and  frequently  so  intensely  hard  that  it  cau  be  worked  only  with  great  difiiculty.  Such  stones  are  among  the  most 
durable  of  all  rocks,  but  their  light  colors  aud  poor  working  qualities  are  something  of  a  drawback  to  their  extensive 
use.  The  cutting  of  such  stones  often  subjects  the  workmen  to  serious  inconvenience  on  account  of  a  sharp  aud 
very  fine  dust  or  powder  made  by  the  tools,  and  which  is  so  light  as  to  remain  suspended  for  some  time  iu  the  air. 
The  hard  Potsdam  sandstones  of  New  York  state  have  been  the  subject  of  complaint  on  this  score.    Professor 

a  T.  T.  Bouvd,  Pioc.  of  Boston  Soc.  of  Sal.  History,  lcG2,  p.  57 ;  1876,  p.  217. 
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(jciko,  ill  writiiiji'  I'li  the  docay  of  rocks,  (n)  iiu'iitions  an  iiistaiu-o  in  wliii'li  a  lint'  siliceous  sandstone,  erected  as  a 
toml)stonc  in  an  English  clinreli  yard  in  IGOl*,  and  afterward  defaced  l>y  order  of  the  government,  had  retained 
the  marks  of  the  defaciitfj-  cliisel  upon  its  polished  surface  i)erfeetly  distinct  after  a  lapse  of  ov(!r  two  liundred 
years. 

On  the  other  hand,  those  rocks  in  which  carlionale  of  limo  is  the  cenientinfr  material,  although  soft  enough  to 
work  well,  arc  frequently  too  soft  and  crumble  easily,  beside  disintegrating  rajiidly  when  exi)o.sed  to  the  weather. 
On  many  accounts  the  rocks  containing  the  ferruginous  cement  are  ]ueferable,  since  they  are  neither  too  hard  to 
work  readily  nor  are  they  liable  to  so  unfavorable  alteration  when  exposed  to  atmosiiheric  agencies.  These  rocks 
also  have  a  brown  or  reddish  color,  which  is  usually  considered  as  something  in  their  favor.  The  celebrated  Portland 
brownstone,  used  so  extensively  for  building  purposes  in  New  York  city,  is  a  good  rei>reseutativo  of  this  variety. 

Sandstones  are  of  a  great  variety  of  colors;  light  gray  (almost  white),  gray,  bull",  drab  cr  blue,  light  brown, 
brown,  and  red  are  common  varieties,  and,  as  already  stated,  the  color  is  largely  due  to  the  iron  contained  by  them. 
According  to  Mr.  G.  Man  (h)  the  red  and  brownisli-red  colors  are  due  to  the  presence  of  iron  iu  the  anh\drous 
sesquioxide  state;  the  yellow  color  to  iron  in  the  hydrous  sesquioxide  state,  and  the  blue  and  giay  tints  to  the 
carbonate  or  the  protoxide  of  iron.  It  is  also  stated  that  the  blue  color  is  caused  sometimes  by  finely-disseminated 
iron  pyrites,  and  rarely  by  an  iron  iiliosi)hate.  {c) 

In  texture  sandstones  vary  widely,  from  an  almost  imiial])able  fine  grained  stone  to  one  iu  which  the  individual 
grains  are  the  size  of  a  pea.  The  looser  varieties,  in  which  the  grains  sometimes  reach  an  inch  or  more  in  diameter, 
are  called  conglomerates,  or  if  the  pebbles  are  jingular  instead  of  rounded,  a  breccia. 

Sandstones  are  not  always  composed  wholly  ot  (piartz  grains,  but  frequently  contain  a  variety  of  minerals. 
The  brown  sandstones  from  Connecticut,  New  Jersey,  and  Pennsylvania  are  found  on  microscopic  and  chemical 
examination  to  contain  one  or  more  kinds  of  feldspar  and  frequently  mica,  {d}  having  iu  fact  the  same  composition 
as  granite  or  gneiss,  from  which  they  were  doubtless  originally  derived.  According  to  Dr.  P.  Schweitzer,  (c)  a  fine- 
grained sandstone  from  the  so-called  palisade  range  in  IS'ew  Jersey  contains  from  30  to  60  per  cent,  of  the  feldspar 
albite.  That  quarried  at  Newark  contains,  according  to  bis  analyses,  albite  50.40  per  cent.,  quartz  ■15.49  per  cent., 
soluble  silica  0.30  per  cent.,  bases  soluble  in  hydrochloric  acid  2.19  per  cent.,  and  water  1.14  per  cent.  This,  however, 
must  be  regarded  as  an  exceptional  case,  as  very  many  sandstones  contain  no  feldspar  at  all,  being  probablj'  derived 
from  a  quartzose  rather  than  from  a  granitic  rock.  Some  sandstones  are  thought  to  originate  from  chemical 
deposition  rather  than  from  tlie  disintegration  of  pre-existing  rocks.  Certain  of  the  crystalline  sandstones  of  Ohio 
are  of  this  class.  (/) 

The  minute  cavities  and  moving  bubbles  so  frequently  seen  iu  the  quartz  grains  of  granite  are,  as  would 
naturally  be  expected,  also  occasionally  found  iu  saudstone,  as  is  well  shown  iu  a  white  Potsdam  sandstoue  quarried 
at  Fort  Ann,  in  the  state  of  New  York.  The  cavities  iu  this  case  are  extremely  small,  but  the  imprisoned  bubble, 
as  it  glides  unceasingly  from  side  to  side  of  its  minute  chamber,  is  readily  seen  with  a  microscope  of  high  magnifviug 
power. 

Iron  pyrites  is  a  common  ingredient  of  many  sandstones,  occurring  frequently  iu  cubical  crystals  or  irregular 
grains  of  considerable  size,  and  of  a  brassy-yellow  color.  Unless  quite  abundant,  however,  the  chief  danger  to  be 
apprehended  from  the  use  of  such  stoue  is  the  change  of  color  it  undergoes  through  the  oxidatiou  of  the  pyiites, 
which  causes  rust-colored  or  dark  stains  to  appear  wherever  it  exists.  The  beauty  of  many  fine  buildings  has  beeu 
sadly  marred  through  the  discoloration  of  the  stone  used  for  cappings  and  cornices  by  the  oxidation  of  the  included 
l)yrites.  Stone  for  such  purposes  should  be  subjected  to  careful  examination,  and  all  pieces  in  which  the  pyrites 
occur  promptly  rejected. 

Nearly  all  sandstones  are  more  or  less  porous,  aud  hence  permeable  to  a  certain  extent  bj'  water  and  moisture. 
Manifestly,  then,  in  localities  subject  to  any  extremes  of  temperature,  only  those  stones  in  which  this  porosity  is 
reduced  to  the  minimum  should  be  used  for  buildings,  since  disiutegration  must  certainly  result  if,  after  the  ]>ores 
of  a  stone  become  filled  with  water,  freezing  ensues.  It  is  on  account  of  the  destructive  efl'ects  of  freezing  water 
that  such  porous  limestones  as  those  of  Bermuda  and  of  Florida  are  totally  unfit  for  use  in  countries  iu  which  the 
temperature  falls  frequently  below  the  freeziug  point,  although  very  durable  in  warmer  climates.  All  sandstones 
absorb  water  most  readily  iu  tJie  direction  of  their  laiuiuation  or  grain.  It  thci'efore  follows,  as  every  stonemason 
knows,  that  stone  to  weather  well  should  be  laid  with  its  bedding  (lamination)  horizontal,  as  it  was  first  laid  dowu 
bj-  natui-e  iu  the  quarry;  the  stoue  will  also  ofier  the  greatest  amount  of  resistance  to  pressure  if  laid  iu  this  manner, 
and,  it  is  said,  will  stand  a  greater  amount  of  heat  without  disintegrating;  au  im])ortant  fact  in  cities,  where  any 
building  is  liable  to  have  its  walls  highly  heated  by  neighboring  burning  structures.  The  porosity  of  some  sandstones 
is  characteristically  shown  by  their  manner  of  drying  after  a  rain ;  some  will  dry  very  quickly,  while  others  containing 
a  larger  amount  of  water  iu  their  pores  will  remain  moist  a  long  time.    Ordinary  sandstones  will  absorb  from  3  to 

a  Gcoloi/ical  Skehlirs  at  Home  and  Jh-oad,  p.  87.  d  See  Plates  XIII  aud  XIV. 

b  Quarlvrtij  Journal  of  the  Ocohtrfieal  Soc,  xxiv,  ]>.  355.  e  American  Chemist,  July,  1871,  p.  23. 

c  yotta  on  Buildinij  ConntrucliOH,  Part.  Ill  (South  Kiusiii^jtuu  Miics).  p.  35.  /  J.  Biaiuanl,  I'roe.  Am.  Soc..  ItiGO. 
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10  per  cent.,  by  weiylit,  of  water  iu  2-1  hours.  Stone  weigbiug  less  than  130  pounds  per  cubic  foot  and  absorbing 
more  than  5  per  cent,  of  its  weight  of  water  in  24:  hours,  and  effervescing  somewhat  actively  with  acid,  is  likely  to 
be  a  second-class  stone  as  regards  durability,  (a) 

Some  stones  liable  to  the  destructive  effects  of  frost  on  lirst  being  taken  from  the  quarries  ai  e  no  longer  so  after 
having  been  exposed  for  some  time  to  the  air,  having  lost  their  quarry  water  through  evaporation.  This  difference  is 
verj-  manifest  between  stones  quarried  iu  summer  and  those  quarried  in  winter.  It  frequently  happens  that  stones 
of  very  good  quality  are  entirely  ruined  by  hard  freezing  immediately  after  being  taken  from  the  quarry  (this  being 
particuhirly  the  case  with  some  marbles  and  limestones),  while  if  they  are  quarried  during  the  warm  season  of  the 
year  and  liave  an  opportunity  to  lose  their  quarry  water  by  evaiioiation  prior  to  cold  weather  they  withstand  freezing 
perfectly  well.  This  ])henomenon  is  easily  acco.unted  for  if  we  admit  the  claim  ])ut  forward  by  some  that  the  quarry 
Avater  of  these  stones  carries  in  solution  carbonate  of  lime  and  silica,  which  is  deposited  in  the  cavities  of  the  rock 
as  evaporation  proceeds,  thus  furnishing  additional  cementing  material  and  rendering  the  rock  more  compact.  This 
will  also  account  for  the  remarkable  hardening  of  some  stones  after  being  quarried  a  short  time,  long  since  noted 
by  those  engaged  upon  stone  work.  When  lirst  quarried  they  are  so  soft  as  to  be  easily  sawed  and  worked  into  any 
desirable  shape,  but  after  the  evaporation  of  their  quarry  water  tliey  become  hard  and  vtry  durable,  (b) 

Conglomerate  differs  from  sandstone  oidy  in  point  of  structure,  being  coarser  and  of  more  uneven  texture. 
This  structuie  is  well  illustrated  in  Plate  XV,  which  is  from  a  uiaguified  section  of  a  conglomerate  from  Estelvillc, 
New  Jersey.  The  large  white  grains  are  of  silica  and  the  dark  cementing  mateiial  is  an  iron  oxide.  These  rocks 
are  but  little  used  for  building  purposes. 

Quartzite  is  a  hard,  siliceous  sandstone  occurring  in  regions  of  metamorphic  rock,  and  partially  nietamori)hosed. 
It  ditters  from  ordinary  sandstone  in  being  harder  and  less  friable.  It  sometimes  possesses  a  well-defined  schistose 
structure.  Plate  XYI  is  from  a  magnified  section  of  a  schistose  quartzite  from  Berks  county,  Pennsylvania.  Such 
rocks  are  very  hard  and  compact,  and  would  make  very  desirable  building  material. 

/  LIMESTONES   AND    MARBLES. 

Limestones  coasist  essentially  of  carbonate  of  lime,  though  they  are  often  more  or  less  impure  through  the 
presence  of  organic  matter  and  clay.  It  is  usual  to  ai)ply  the  name  marble  to  those  limestones  that  are  highly 
crystalline  in  structure  and  susceptible  of  taking  a  good  polish.  The  term  is,  however,  very  loosely  applied,  being 
sometimes  made  to  include  even  siliceous  crystalline  rocks  like  granite.  LimestOTies  are  mainly  of  organic  origin; 
that  is,  they  result  from  the  deposition  of  organic  remains,  as  shells,  corals,  etc.  In  many  limestones  these  remains 
are  still  plainly  evident,  while  in  others  they  have  become  almost  or  entirely  obliterated  through  metamorphism. 
The  shell  and  coral  limestones  of  Florida  and  of  Bermuda  are  good  exami)les  of  the  first  kind.  In  these  the  broken 
and  water- worn  fragments  are  simply  cemented  together  by  the  same  material  in  a  more  finely  divided  state  without 
a  trace  of  crystalline  structure;  and  from  these  to  a  perfectlj-  crystalline  marble,  without  a  trace  of  fossil  remains, 
there  is  a  constant  gradation.  The  red  mottled  and  black  marbles  of  Tennessee  and  of  Isle  La  Motte,  Vermont,  are 
good  examples  of  the  semi-crystalline  varieties.  In  these  the  microscope  shows  very  plainly  the  remains  of  minute 
■organisms,  while  at  the  same  time  the  surrounding  portions  of  the  rock  are  crystalline.  The  oolitic  limestones  used 
so  extensively  for  building  purposes  in  Kentucky,  Indiana,  and  Iowa  are  composed  of  the  rounded  grains  of  shells 
and  corals  closely  cemented,  and  forming  a  very  durable  stone.  They  are  generally  quite  soft  and  easily  worked 
when  first  quarried,  but  become  harder  by  exposure.  The  size  of  the  individual  grains  is  usually  about  that  of  a 
flsh-egg,  though  they  sometimes  are  larger,  reaching  the  size  of  a  small  pea,  when  the  stone  is  called  pisolite. 
Some  limestones  are  scarcely  at  all  crystalline,  nor  do  they  show  any  trace  of  organic  remains,  but  are  perfectly 
homogeneous  throughout.  The  stones  quarried  at  Huntingdon,  Pennsylvania,  and  at  Kokomo,  Illinois,  are  good 
examples  of  this  variety.  These  stones  are  sometimes  quite  easy  to  work,  though,  being  dull  in  color  and  not 
capable  of  receiving  a  good  polish,  they  are  not  very  desirable.  They  are  usually  very  impure  through  the  presence 
of  clay  and  earthy  matter. 

Of  the  perfectly  crystalline  limestones,  the  white  and  the  blue  marbles  quarried  so  extensively  at  Sutherland 
Falls  and  Rutland,  Vermont,  are  the  best  examples.  These  are  supposed  to  have  been  originally  common 
fossiliferous  limestones,  and  to  have  become  crystalline  and  had  all  their  fossils  obliterated  through  the  aid  of  heat 
and  pressure.  In  some  of  these  marbles  the  process  of  metamorphism  was  incomplete,  and  the  traces  of  fossils  still 
remain.  According  to  some  authorities  [c]  many  limestones  result  not  from  fossil  remains  of  animals,  but  from 
■chemical  precipitates  from  sea-water. 

a  Xotes  on  Building  Construction,  South  Kensington  series,  Part  III,  p.  36. 

b  See  Chateau,  Vol.  I,  -p.  26.5. 

c  T.  S.  Hunt,  Chemical  and  Geological  Essays,  pp.  82  and  311. 
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The  white  crystalline  marbles  vary  greatly  in  textnre,  the  finest  being  found  in  Vermont,  and  coarser  varieties 
fartlier  south  and  west.  According  to  Dana  (a)  the  texture  is  less  coarsely  crystalline  in  Vermont  tlian  in 
Massachusetts,  the  crystallization  of  the  limestone  as  well  as  of  associated  schists  increasing  in  coar.seness  from 
north  to  south,  or  rather  southwest,  which  is  the  trend  of  the  limestone  belt.  The  whitest  marble  of  l^itland 
is  not  as  firm  as  that  mottled  with  gray,  owing  apj^arently  to  the  fact  that  it  was  made  white  by  the  heat  (hat 
crystallized  it  burning  out  any  carbonaceous  matter,  while  at  Tittsford,  IG  miles  to  the  north  of  liutlaiid,  it  is  very 
firm,  and  is  wlute,  probably  because  it  was  made  with  less  heat  from  a  whiter  limestone. 

Statuary  marble  is  a  pure  white  crystalline  marble  of  very  even  texture;  it  is  sometimes  called  saccharoidal, 
froui  the  resemblance  of  its  grain  to  that  of  pure  loaf-sugar.  Ophiolite  or  verd-autique  is  a  mixture  of  limestoue 
and  serpentine,  as  will  be  noticed  further  on. 

Carbonate  of  magnesia  is  a  common  ingredient  of  many  limestones  in  varying  proportions,  and  such  stones  are 
called  magnesian  limestones.  When,  however,  the  substances  ai"e  i)resent  in  the  proportion  of  54.35  parts  of 
calcium  cai'bonate  to  45.G5  parts  of  carbonate  of  magnesia,  the  stone  is  no  longer  called  a  limestone,  but  a  dolomite. 
These  stones  are  highly  valued  for  building  jjurjioses,  and  "the  best  varieties  are  those  in  which  there  is  at  least 
40  per  cent,  of  carbonate  of  magnesia  with  4  or  5  per  cent,  of  silica".  The  nearer  a  magnesian  limestone  approaches 
a  dolomite  in  constitution,  the  more  durable  it  is  likely  to  be. 

It  is  not  merely  the  nature  of  the  coustitiients  or  their  mechauical  mixture  that  gives  dolomite  its  good  qualities;  there  is  some 
peculiarity  in  the  crystallization  which  is  all  important. 

In  the  formation  of  dolomites,  some  peculiar  combination  takes  place  between  the  moleculi'S  of  each  substance;  they  possess  some^ 
inherent  power  by  which  the  invisible  or  minutest  particles  intermix  or  unite  with  each  other  so  intimately  as  to  be  inseparable  by 
mechanical  means.  On  examining  with  a  highly  magnifying  ])ower  a  specimen  of  genuine  magnesian  limestone  *  *  *  it  will  be 
found  not  composed  of  two  sorts  of  crystals,  some  formed  of  carbonate  of  lime  and  others  of  carbonate  of  magnesia,  but  the  entire  mass 
of  stone  is  made  up  of  rhomboids,  each  of  which  contains  both  the  earths  homogeneously  crystallized  together.  When  this  is  the  case, 
we  know  by  practical  observation  that  the  stone  is  extremely  durable.  (6) 

The  impurities  in  limestones  are  numerous.  Many  contain  sand,  which  greatly  injures  their  weathering 
properties;  others  contain  clay  and  earthy  matter,  which  are  also  elements  of  weakness,  since  they  posseAs  no 
strength  in  themselves,  and,  in  addition,  absorb  water  with  the  greatest  ease,  which  renders  the  stone  more  liable 
to  disintegration  by  freezing.  Iron  pyrites  is  a  common  impurity  of  many  limestones,  and  such  are  to  be  avoided. 
Many  of  the  Pennsylvania  marbles  contain  talc  or  mica.  A  beautiful,  coarse,  rose-red  marble  from  Danville, 
New  Jersey,  contains  an  abundance  of  black  mica,  which  occurs  in  small  hexagonal  crystals.  A  limestone  iu 
the  vicinity  of  Chicago,  Illinois,  contains  petroleum  to  such  an  extent  that  blocks  of  it  which  have  been  used  for 
building,  become  discolored  by  its  exudation  after  a  short  exposure  to  the  air,  and  this  becoming  mixed  with  the 
dust  of  the  air  forms  a  very  unsightly  tarry  coating  on  the  surface  of  the  stone.  "This  rock,  though  porous  and 
discolored  by  petroleum,  is,  when  freed  fi-om  this  substance,  a  nearly  white,  granular,  crystalline,  and  very  pure 
dolomite,  yielding  oi.(\  iier  cent,  of  carbonate  of  lime.-'  (c)  This  oil  is  not  always  noticeable  at  first,  but  its  presence 
can  easily,  be  detected  by  the  well-known  odor  of  petroleum  which  a  sample  of  the  rock  gives  oft"  when  struck  with 
a  hammer. 

Oxide  of  iron  is  a  common  ingredient  of  many  limestones,  and  to  this  substance  is  due  the  red  color  of  the 
Tennessee,  Mallett's  Bay,  and  other  red  marbles.  The  blue  or  black  color  so  common  in  limestones  and  marbles 
is  due  to  carbonaceous  matter  derived  from  the  decomposition  of  plants  and  animals  in  the  waters  in  which  the 
stones  were  originally  deposited.  Its  carbonaceous  nature  is  made  very  evident  when  the  stone  is  subject  to  a  high 
temperature  by  its  becoming  pure  white  through  the  burning  out  of  this  substance. 

Limestones  and  marbles,  owing  to  their  beautiful  colors  and  the  ease  with  which  they  may  be  worked,  are 
much  esteemed  for  building  and  monumental  work.  They  are  not,  however,  the  most  durable  of  rocks,  especially 
in  cities  where  the  air  contains  any  considerable  amount  of  carbonic,  sulphuric,  or  chlorhydric  acid,  since  these, 
even  in  very  small  amounts,  readily  attack  the  surface  of  the  rock  and  cause  it  to  crumble.  A  great  deal  naturally 
depends  upon  the  texture  of  the  stone.  The  most  durable  are  those  which  are  compact  and  homogeneous  in  structure 
and  composition  and  not  too  coarsely  crystalline.  As  a  general  thing  the  blue  and  gray  colors  denote  a  more  durable 
rock  than  the  pure  white,  for  reasons  already  noted. 

Limestones  weigh  from  112  to  185  i)ounds  per  cubic  foot,  the  lighter  weight  being  that  of  a  shell  limestone 
from  Saint  Augustine,  Florida,  and  the  heavier  a  compact,  fossiliferous,  semi-crystalline  rock  from  Doughertyville, 
Tennessee.  As  would  naturally  be  supposed,  the  heavier  stone  is  much  the  more  durable,  being  more  compact  and 
therefore  less  liable  to  injurious  atmos])heric  intluences.  But  few  exi)eriments  have  been  made  in  this  country  uiion 
the  absor])tive  i)roperties  of  stones,  but  according  to  the  results  of  various  experiments  made  in  lOngland,  limestones 
vary  in  the  amount  of  water  they  will  absorb  from  1  to  12  per  cent.,  by  weight,  in  24  hours.  The  microscopic  structure 
of  a  crystalline  white  marble  from  Eutland,  Vermont,  is  shown  on  Plate  XVII. 

a  Moniial  of  Mineralogy  and  Litlioloffii,  p.  431?. 

h  Kotcn  on  Building  Construction,  South  Kensington  scries,  Part  III,  p.  ."jS. 

c  T.  S.  Hunt,  Chemical  and  Geological  JCusaiis,  p.  172. 
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SERPENTINE. 


Serpentiue  is  esseutially  a  hydrous  silicate  of  nuigiiesia,  cousistiug,  when  pure,  of  nearly  equal  proportions  of 
silica  and  magnesia,  with  some  12  or  13  per  cent,  of  water.  The  massive  varieties  used  for  architectural  purposes 
are,  however,  always  more  or  less  impure,  containing  frequently  from  10  to  12  per  cent,  of  iron  protoxide,  together 
with  small  amounts  of  chrome  iron,  iron  pyrites,  clayey  matter,  and  the  carbonates  of  lime  and  magnesia.  It  is  a 
tough,  compact  rock  of  quite  variable  color,  usually  greenish,  though  sometimes  yellow,  yellowish-green,  brownish- 
green,  or,  more  rarely,  red,  its  colors  depending,  according  to  Delesse,  («)  upon  the  degree  of  oxidation  undergone 
by  the  included  ferruginous  material. 

The  origin  of  serpentiuous  rocks  has  been  a  matter  of  considerable  dispute.  Formerly  they  were  supposed  to 
be  eruptive,  but  later  investigations  have  tended  to  show  that  this  is  not  the  case,  but  that  they  result  from  the 
metamorphism  of  magnesian  sediments,  (h)  or  from  the  decomposition  or  alteration  of  gabbro,  diorite,  and  other 
hornblendic  rocks,  or  from  rocks  rich  in  olivine,  as  Iherzolite.  We  have  already  noted  the  extent  to  which  the  olivine 
in  the  diaba.se  of  Indian  liiver,  Maine,  had  become  altered  into  a  serpentiuous  product,  and  it  is  hence  easy  to 
understand  how  large  masses  might  be  derived  from  the  alteration  of  rocks  in  which  olivine  was  the  prevailing 
ingredient.  Plate  XVIII  is  from  a  magnified  section  of  the  impure  serpentine  from  Chester  county,  Pennsylvania. 
It  is  a  finegrained,  porous,  dull  green  rock,  and  so  soft  as  to  be  easily  cut  with  a  knife.  In  thin  sections  under 
the  microscope  it  is  of  a  faint  yellowish-green  color,  showing  in  polarized  light  a  .somewhat  fibrous  structure,  the 
fibers  forming  an  irregular  network,  the  interspaces  of  which  are  filled  in  many  cases  with  calcite.  Many  black 
grains  are  present,  which  in  some  cases  are  magnetite  and  in  others  chromite;  the  chromite  usually  occurs  in  small 
black  kernels,  which  are  quite  opaque,  or  at  best  but  faintly  translucent  upon  the  thin  edges,  where  they  show  a 
faint  reddish  color.  It  is  strongly  magnetic;  the  magnetite  is  distinguished  from  the  chromite  by  its  entire  opacity 
and  its  metallic  blue  luster  as  seen  by  reflected  light. 

Serpentine  is  suflflciently  soft  to  be  easily  carved  into  any  desirable  shape,  and  can  be  readily  turned  on  a  lathe. 
It  acquires  a  good  polish,  and  is  one  of  our  most  beautiful  stones  for  mantels,  table-tops,  and  all  manner  of  indoor 
work.  For  outdoor  work  the  polished  stone  is  entirely  unsuited,  since  when  exposed  to  atmospheric  influences, 
especially  in  cities,  it  soon  loses  its  gloss,  and,  the  surface  weathering  unevenly,  it  soon  becomes  as  unsightly  as  it 
was  once  beautiful.  Verd-antique  is  a  marble  or  limestone  through  which  green  or  yellowish  veins  of  serpentine 
are  disseminated.  According  to  Hunt(c)  the  verd-antique  marble  of  Eoxbury,  Vermont,  is  a  mixture  of  serpentine 
-with  talc  and  a  ferriferous  carbonate  of  magnesia. 

a  Zirkel,  Petrography,  Vol.  I,  p.  3'JO. 

b  T.  S.  Hunt  on  Ophiolites,  Am.  Jour.  Sci.,  Vol.  XXIII,  p.  239;  also  Chemical  and  Geological  Essays,  p.  317. 

c  SilHman's  Journal,  2d,  xxv,  p.  226. 
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Chapter  III.— CHEMICAL  EXAMINATION. 


By  Feed.  P.  Dewey,  Smithsonian  Institution. 


The  optical  inothod  of  study  is  not  suited  to  solve  all  of  the  problems  of  lithology,  and  it  becomes  necessary 
to  supplement  it  by  clieniical  examinations.  Even  when  the  optical  properties  of  a  mineral  have  been  thoroughly 
worked  out,  it  can  generally  be  determined  with  certaint.y  only  when  sections  of  known  relations  to  its  crystalline 
form  can  be  prepared.  The  sectit)ns  of  minerals  ordinarily  obtained  in  the  preparation  of  microscopic  sections  of 
rocks  are,  however,  haphazard  in  their  relations  to  thi^  crystalline  forms,  and  it  is  only  by  ascertaining  these 
relations  as  far  as  possible,  by  an  examination  of  outlines,  cleavages,  and  other  crystalline  properties,  that  mineral 
species  can  be  determined  in  rocks.  The  degree  of  accuracy  wliich  is  thus  obtained  is  sometimes  iusuilicient  for  the 
desired  purpose;  for  example,  it  can  be  determined  that  the  feldspar  in  a  rock  is  either  tlie  mouoclinic  orthoclase, 
the  triclinic  microline,  or  some  one  of  the  other  species  of  triclinic  feldspar,  but  which  one  of  these  it  may  be  cannot 
with  certainty  be  determined  by  o])tical  examiiuitiou.  Tliis  is  sometimes  an  imi)ortant  point.  Again,  in  the  case 
of  minerals  which  can  be  determined  with  tlie  greatest  certaijity,  it  is  sometimes  quite  desirable  to  know  the 
chemical  composition  of  the  species;  for  example,  hornblende  can,  with  almost  entire  certainty,  be  determined  in 
thin  sections  of  rocks,  but  this  mineral  is  variable  in  its  composition,  and  its  projierties  as  a  constituent  of  a  building 
stone  may  be  quite  difl'erent  according  as  its  composition  varies,  and  especially  according  to  the  i)ercentage  of 
protoxide  of  iron  it  may  coutain.  The  composition  of  a  rock  as  a  whole,  although  important  geologically,  is  of 
much  less  importance  from  an  economic  standpoint  than  the  composition  of  individual  ingredients,  for  the  properties 
of  the  stone  which  fit  or  unfit  it  for  use  as  a  constructive  material  depend  much  more  upon  the  peculiarities  of  its 
special  ingredieuts  than  upon  the  ultimate  composition  of  the  whole.  As  is  well  known,  a  rock  of  a  given  ultimate 
composition  uiay  be  a  granite,  a  gneiss,  a  schist,  a  slate,  or  a  sandstone,  according  to  the  circumstances  of  its  origin 
and  its  subsequent  transformation,  and  maybe  composed  of  very  different  mineral  species;  therefore,  rocks  of  the 
same  composition  may  be  very  different  in  their  physical  properties,  and  hence,  in  their  capacities  for  resisting 
decomposing  agencies  and  disintegration.  It  is  therefore  desirable  to  subject  mauy  of  the  stones  which  are  to  be 
considered  as  materials  of  construction  to  processes  by  which  their  individual  mineral  constituents  can  be  separated 
from  one  another  and  analyzed.  This  indeed  has  been  the  object  of  those  who  are  interested  in  the  science  of 
lithology,  and  various  extremely  complicated  methods  have  been  proposed  to  accomplish  the  result.  A  method  has 
recently  been  proposed,  however,  w^hich  is  much  more  efficacious  than  any  previously  applied,  and  as  some  of  our 
I'esults  have  been  achieved  by  this  method  it  will  be  briefly  described: 

The  red  iodide  of  mercury  (Hgl,),  possessing  the  high  specific  gravity  of  6,  is  but  slightly  soluble  in  water;  it  is, 
however,  very  soluble  iu  a  solution  of  the  iodide  of  potassium  (KI),  which  has  a  specific  gravity  of  3.08.  If,  therefore, 
a  saturated  solution  of  the  iodide  of  potassium  is  subsequently  saturated  with  the  iodide  of  mercury,  a  very  heavy 
fluid  is  obtained,  and  the  specific  gravity  of  this  fluid  is  such  that  mauy  of  the  commou  minerals  present  in  a  rock 
will  readily  float  upon  it.  This  method  of  separation  by  means  of  a  heavy  fluid  is  said  to  have  been  proposed 
by  Fleuriau  de  Bellevue  et  Cordier  at  the  begiuniugof  this  century.  The  solution  of  the  double  iodide  of  potassium 
and  mercury  was  proposed  by  Church,  iu  1877,  for  use  in  the  separation  of  minerals  from  one  another,  {a)  The 
method  was  improved  and  new  apparatus  was  proposed  to  be  used  with  it  by  Thoulet,  (6)  who  applied  it  with 
considerable  success  in  the  separation  of  minerals  from  granite  and  in  determiuing  the  relative  proportion  of  the 
various  species  in  rocks  of  this  nature.  A  further  advance  iu  the  perfection  of  this  solution  was  made  by 
Goldschmidt,  {(■)  who  succeeded,  by  a  careful  study  of  the  most  favorable  proportions  between  the  two  salts,  in 
increasing  the  specific  gravity  of  the  solution  and  iu  extending  the  utility  of  its  applicatiou.  He  also  fully  studied 
its  i)roperties  and  demonstrated  its  great  advantages  as  a  separatiug  fluid.  According  to  Goldsiihmidt,  tiie  heaviest 
fluid  is  not  obtaiued  by  saturating  with  iodide  of  mercury  a  previously-saturated  solution  of  iodide  of  jiotassium, 
but  by  dissolving  the  two  salts  simultaneously  in  water,  usiug  a  smaller  ])roportion  of  iodide  of  potassium  than 
that  found  by  analyzing  such  a  saturated  solution.  After  some  experimenting,  the  method  of  preparing  tliis  solution 
adopted  by  myself,  anil  which  gives  a  solution  of  tiie  very  high  specific  gravity  of  3.28,  is  as  follows:  One 
part  of  iodide  of  potassium  is  weighed  out  and  placed  in  a  beaker,  and  one  aiul  one-fourth  parts  of  iodide  of 
mercury  weighed  out  and  i)laced  on  to])  of  the  iodide  of  potassium ;  then  water  is  added  in  the  proportion  of  10  c.c. 
per  100  grams  of  the  mixed  salts;  in  the  course  of  a  few  hours,  with  frequent  stirrings,  the  salts  will  go  completely 
into  solution.    After  filtering  from  the  impurities  of  the  salts,  the  solution  is  gently  evaporated  ou  a  water-bath 


a  MitirraloyieaJ  Magazine,  Noveinbor,  1877. 

b  Bulletin  de  la  Soc.  Min.  de  France,  1879,  No.  1. 

c  Inaugural — Dissertation,  Philosophsche  Facultdt  der  Unirersetat  Heidelberg,  Victor  GoldscliuiiiU.     Stuttjiart,  1680. 
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until  crystals  just  bes'iii  to  separate  upon  the  surface;  it  is  tlieu  removed  from  the  water-bath  and  allowed  to  become 
thoroughly  cold,  by  which  means  a  considerable  crop  of  crystals  separates  and  a  fluid  of  between  3.10  and  3.20  is 
obtained.  By  pouring  oft'  the  fluid  from  the  crystals  and  again  heating  gently  upon  the  water-bath  until  crystal* 
begin  to  separate,  a  fui'ther  portion  of  water  is  driven  off  from  the  solution,  and  ui)ou  cooling  there  is  a  further 
separation  of  crystals,  and  a  fluid  of  the  gravity  of  3.2S  is  obtained.  My  experience  in  using  this  solution  indicate* 
that  there  is  a  double  salt  formed  of  the  formula  (Hgl^)  (Kl\i  soluble  in  water,  much  more  soluble,  however,  in 
water  containing  a  small  amount  of  iodide  of  potassium;  but  any  increase  of  iodide  of  potassium  beyond  a  certain 
small  amount  decreases  its  solubility,  and  consequently  the  si)ecilic  gravity  of  the  solutious  obtained.  This  solutiou 
is  a  very  remarkable  one,  and  besides  its  use  as  a  sei)aratiiig  fluid  it  finds  many  other  applications;  especially  is  it 
used  by  the  phj'sicists  ou  account  of  its  high  index  of  refraction. 

For  use  in  separating  the  mineral  constituents  of  rocks  it  possesses  peculiar  advantages  besides  its  high  specific 
gravity,  the  most  important  being  that  it  can  be  mixed  with  water  without  suffering  any  change  in  volume,  thus 
allowing  fluids  of  any  desired  specific  gravity  to  be  prepared;  and  also  by  a  simple  calculation  the  reduction  of 
auy  known  volume  of  fluid  of  any  specific  gravity  to  any  desired  specific  gravity,  the  formula  for  tiiis  reduction 

being  Vi=     V^^t — ,  in  which  V  equals  volume  of  fluid,  D  its  specific  gravity,  V]  the  volume  of  water  to  be  added, 

and  A  the  specific  gravity  which  it  is  desfred  the  final  fluid  shall  have.  There  are,  however,  some  disadvantages 
connected  with  the  use  of  the  fluid,  the  most  important  being  its  poisonous  and  corrosive  properties. 

In  order  to  separate  the  mineral  constituents  of  a  rock  by  the  use  of  this  fluid,  the  rock  is  first  pulverized  so 
that  the  particles  will  pass  through  a  fine  sieve,  the  size  of  the  mesh  being  governed  by  the  fineness  or  coarseness 
of  the  texture  of  the  rock.  It  is  desirable  to  reduce  the  rock  to  as  fine  a  i^owder  as  jiossible  to  avoid  the  pi'csence 
of  composite  grains;  at  the  same  time  it  is  not  practicable  to  reduce  it  to  anything  like  the  fineness  of  dust,  as  that 
would  remain  for  a  long  time  suspended  in  the  fluid  without  either  sinking  or  rising.  The  powder  thus  obtained 
is  washed  with  water  in  order  to  separate  from  it  the  exceeiliugly  fine  portion  which  of  necessity  is  formed  during 
the  X'nlverization ;  when  the  mass  has  been  so  long  washed  with  water  that  the  particles  all  settle  very  quickly  to 
the  bottom,  it  is  dried  and  placed  iu  a  tube  with  two  stop-cocks  at  the  bottom,  provided  with  a  perforated  india-rubber 
cork  at  the  top,  with  a  bent  glass  tube  and  an  india-rubber  tube  for  making  connections,  and  also  a  capillary  tube 
from  between  the  two  stop-cocks  rising  nearly  to  the  top  of  the  tube;  the  tube  is  also  graduated  to  admit  of  the 
ready  measurement  and  consequent  calculations  of  the  fluids  during  the  separation;  the  double  iodide  solution  is 
added,  and  the  whole  throroughly  mixed,  preferably  by  drawing  a  current  of  air  through  the  apparatus  by  means  of 
the  Buusen  pump;  after  remaining  at  rest  for  some  time  all  those  minerals  present  in  the  rock  which  have  a  higher 
specific  gravity  than  that  of  the  fluid  fall  to  the  bottom,  and  all  that  are  lighter  rise  to'  the  top;  by  opening  the 
stop-cocks  the  portion  which  has  settled  to  the  bottom  is  drawn  ofl";  by  closing  the  upper  Stop  cock  and  drawing 
water  into  the  lower  portion  of  the  tube  by  means  of  the  capillary  tube,  the  powder  can  be  thoroughly  washed  from 
the  apparatus;  by  adding  water  in  successively  calculated  amounts  to  the  fluid  which  remains  in  the  tube,  the  other 
ingredients  can  be  caused  to  fall  to  the  bottom  and  be  drawn  off  one  by  one— not,  it  is  true,  in  a  state  of  perfect 
purity,  but  in  such  a  condition  that  the  analysis  of  certain  ones  will  very  frequently  lead  to  very  important  and 
desired  results.  The  material  which  falls  to  the  bottom  when  the  fluid  is  at  its  highest  specific  gravity,  generally 
complex  in  its  nature,  can  be  further  analyzed  by  a  variety  of  methods;  a  separation  can  very  frequently  be  eflected 
upon  the  ferruginous  minerals  by  employing  electro-magnets  of  successively  increasing  power.  In  sonu^  cases  a 
separation  can  be  eflected  by  employing  a  mixture  of  chloride  of  lead  of  the  specific  gravity  of  5  and  chloride  of 
zinc  of  specific  gravity  of  3.5,  which  fuses  at  a  low  temperature.  A  suitable  mixture  of  the  two  chlorides  can  be 
fused  iu  an  elongated  crucible  and  kept  fluid  at  the  lowest  possible  temperature;  the  heavy  portion  of  the  rock  is  then 
introduced  and  thoroughly  incorporated  with  the  liquid.  After  allowing  a  sufficient  time  for  the  rock  materials  to 
range  themselves  according  to  gravity,  the  heat  is  removed  and  the  crucible  is  allowed  to  cool;  by  taking  successive 
layers  of  the  contents  of  the  crucible  and  dissolving  away  the  mixed  chlorides  a  satisfiictory  separatiou  can  frequently 
be  made. 

The  utility  and  the  faults  of  the  method  will  both  be  clearly  recognized.  As  an  example  of  its  faults  it  may 
be  mentioned  that  in  the  pulverization  of  the  complex  crystalline  rock,  no  matter  to  what  degree  the  pulverization 
be  carried,  some  of  the  grains  will  of  necessity  be  complex  and  float  in  the  fluid  in  positions  where  they  are  not 
desired.  The  control,  however,  is  kept  upon  the  material  intended  for  analysis  by  microscopic  examination;  and, 
although  the  full  weight  of  the  objection  above  mentioned  is  recognized,  still  results  can  be  accomplished  by  the 
use  of  this  solution  which  have  been  heretofore  impossible. 

There  are  cases  of  considerable  importance  in  which  the  application  of  this  method  is  especially  satisfactory; 
for  example,  it  is  sometimes  desired  to  separate  from  a  rock  one  of  its  constituents  which  is  either  much  heavier  or 
much  lighter  than  the  other,  and  this  can  be  done  with  the  greatest  ease.  There  are,  on  the  other  hand,  cases  iu 
which  the  method  is  entirely  inapplicable  on  account  of  the  manifest  imi»ossibility  of  freeing  the  mineral  constituents 
from  one  another,  or  of  separating  them  from  one  another,  on  account  of  the  presence  of  minerals  with  nearly 
identical  specific  gravities;  and  iu  general  the  perfection  or  the  imperfection  of  the  separations  that  may  be  eflected 
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aud  the  oousequeiit  value  of  the  results  cau  be  determiued  by  a  consideration  of  the  special  cases  as  regards  the 
miucrals  involved  aud  the  method  of  their  combination,  aud  by  microscopic  examinations  of  the  sections  and  the 
separated  products. 

In  the  exaniinatiou  of  the  group  of  carbonates  the  chemical  method  has  been  almost  exclusively  u.sed,  aud  the 
classification  is  based  upon  this  examination. 

Of  course  the  most  satisfactory  method  would  have  been  to  make  a  quantitative  analysis  of  each  one,  but 
with  the  hwge  number  to  examine  this  was  manifestly  impossible,  and  a  careful  qualitative  analysis  giving  an 
approximation  to  the  relative  amounts  of  the  principal  constituents  was  all  that  could  be  attempted.  The  method 
adopted  was  as  follows:  Measured  portions  of  the  powdered  samples  were  introduced  into  test-tubes  of  the  same 
size,  and  cold  dilute  hydrochloric  acid  was  added,  and  the  evolution  of  carbonic  acid  noted ;  the  solutions  were  then 
boiled,  allowed  to  settle,  aud  the  amount  and  character  of  the  insoluble  portion  were  carefully  noted,  aud,  when 
necessary,  farther  examined.  In  a  large  majority  of  cases,  however,  the  solutions  were  immediately  precipitated  by 
ammonia,  and  the  amount  and  character  of  this  precipitate  noted;  the  solutions  were  then  diluted  with  boiling  water, 
measured  portions  of  solution  of  oxalate  of  ammonia  added  to  each,  and  the  whole  thoroughly  shaken ;  they  were  then 
allowed  to  stand  over  night;  the  next  morning  the  amount  of  precipitate  of  oxalate  of  lime  was  noted  iu  each  case; 
the  solutions  were  then  decanted  into  a  second  set  of  test-tubes,  measured  portions  of  phosphate  of  soda  solution 
were  added',  and  the  whole  rendered  strongly  alkaline  by  ammonia.  After  a  thorough  shaking  they  were  allowed 
to  stand  twenty-four  hours,  when  the  amount  of  precipitate  was  noted. 

In  this  way  a  tolerably  fair  idea  of  the  approximate  composition  of  the  samples  was  obtained,  and  while  there 
must  necessarily  be  more  or  less  variation  in  individual  cases,  it  is  thought  as  a  whole  the  names  adopted  are  just. 
In  this  connection  it  may  be  well  to  state  that  this  work  presuiiposes  that  the  samples  sent  are  trulj'  representative 
samples  as  judged  by  the  collectors,  and  that  variations  in  separate  quarries  represented  by  specimens  from  one 
quai-ry,  or  even  variations  iu  the  different  parts  of  the  same  quarry,  cannot  justly  be  taken  into  consideration;  and 
it  must  be  borne  in  mind,  too,  that  no  classification  of  material  so  vai'iable  in  composition  as  the  carbonates  can  be 
rigidly  exact.    The  system  of  names  adopted  is  as  follows: 

Limestone,  consisting  of  carbonate  of  lime. 

Magnesian  limestone,  consisting  of  carbonate  of  lime  with  from  5  to  30  per  cent,  of  carbonate  of  magnesia. 

Calcareous  dolomites,  consisting  of  two  portions,  one  of  which  is  a  true  dolomite  and  the  other  effervescing 
freely  in  cold  dilute  hydrochloric  acid. 

Dolomite,  consisting  of  carbonate  of  lime  and  magnesia,  containing  30  per  cent,  or  more  of  carbonate  of 
magnesia. 

Beside  these,  the  following  qualifying  terms  have  been  used: 

Arenaceous,  containing  sand. 

Argillaceous,  containing  clay. 

Bituminous,  containing  carbonaceous  matter. 
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Chapter  IV.— QUARHY  METHODS. 


By  F.  W.  Speub. 


For  quarrying  each  difi'ereut  class  of  rocks  there  is  a  characteristic  method  employed,  which  is  however 
varied  in  detail  in  nearly  every  different  quarry.  The  minor  details  of  quarry  methods  are  as  various  as  the 
differences  existing  in  the  textures,  structures,  and  modes  of  occurrence  of  the  rocks  quarried. 

The  methods  of  draining  the  quarries  and  the  methods  of  ordinaiy  rock  drilliugare  the  same  as  those  employed 
in  mines. 

Machines  iu  great  number  and  variety  for  quarrying  and  dressing  stones  have  been  invented,  but  reference 
is  made  in  this  report  only  to  such  machines  as  are  actually  in  use. 

THE  USE  OF  EXPLOSIVES. 

All  building-stone  dejjosits  have  usually  a  certain  amount  of  covering,  consisting  either  of  a  portion  of  the  same 
deposit  which  has  been  disintegrated  by  atmospheric  iuflueuces  or  of  a  later  deposit.  This  covering  is  called  the 
"  caprock"  or  •'  stripping";  the  solid  portions  of  it  are  broken  up  by  blasting,  and  the  whole  is  carted  out  of  the  way. 

After  a  sufficient  space  is  stripped,  the  next  step  necessary,  when  the  quarry  rock  does  not  stand  out  iu  cliffs 
or  escarpments,  is  to  excavate  a  narrow  space  on  one  side  for  a  quarry  face,  either  by  blasting  or  by  some  of  the 
methods  of  channeling  described  herein. 

For  the  purposes  of  stripping  the  cap-rock  and  "forcing"  the  face,  the  result  to  be  attained  by  the  use  of 
explosives  is  the  breaking  up  of  the  rock  so  that  it  may  be  taken  out  of  the  way  with  as  little  expense  as  possible, 
regardless  of  the  shapes  into  which  the  pieces  are  broken ;  for  this  no  special  skill  is  required  in  the  manipulation 
of  the  blast.  Much,  however,  depends  upon  how  the  blast  is  made  for  quarrying  the  stone  which  is  to  be  used.  In 
the  first  place,  the  directions  in  which  a  blast  will  break  any  kind  of  rock  from  the  drill-hole  are  but  two  or  three 
and  sometimes  four,  unless  the  explosive  be  too  quick  and  forcible  in  its  action.  The  limited  number  of  directions 
in  which  the  rock  is  most  liable  to  break  is  determined  by  the  structure  of  the  rock  and  the  shape  of  the  drill-hole. 
Quick-acting  explosives,  like  dynamite,  have  a  tendency  to  shatter  the  stone  and  break  it  in  many  directions,  the 
texture  being  affected  by  the  sudden  explosion  iu  the  same  manner  as  by  the  blow  of  a  hammer.  Coarse  gunpowder 
is  generally  preferred  for  quarrying  stone ;  and  this  is  seldom  used  further  than  for  detaching  large  masses,  which 
are  subsequently  worked  up  by  means  of  wedges.  The  drill-holes  are  put  down  to  the  depth  to  which  the  rock  is  to 
be  split,  and  the  requisite  amount  of  powder  is  put  iu,  covered  with  sand,  and  fired  by  means  of  a  fuse.  Sometimes 
numerous  charges  iu  a  line  of  drill-lioles  are  fired  simultaneously  by  means  of  electricity. 

Light  charges  of  powder  lightly  covered  with  sand  are  better  than  heavy  charges  tamped  in  tight;  and 
experience  goes  to  show  that  better  work  is  done  by  repeated  light  blasts  in  the  same  hole  than  by  one  heavy  blast. 
By  means  of  light  charges  often  repeated  a  mass  of  rock  may  be  detached  without  breaking  ui),  which  would  be 
badly  shattered  by  a  single  charge  strong  enough  to  detach  the  block. 

At  Coushohociveu,  Pennsylvania,  a  peculiarly  stratified  limestone,  containing  some  schistose  seams  or  layers,  is 
quairied  by  first  detaching  large  masses  by  repeated  charges  of  powder.  The  riftor  stratification  is  nearly  vertical. 
Holes  are  drilled  for  the  blast,  sometimes  20  feet  or  more  in  depth,  as  nearly  as  possible  with  the  rift.  After  the 
rock  is  quite  well  opened  (or  "drawn")  by  the  light  charges,  a  charge  of  several  kegs  of  powder  is  put  in  to  throw 
out  the  mass,  sometimes  containing  several  thousand  cubic  feet.  If  a  heavy  charge  is  at  first  put  in,  the  break, 
instead  of  taking  the  direction  of  the  rift,  is  liable  to  go  in  three  directions,  as  determined  by  the  triangular  shape 
of  the  bottom  of  the  hole.  It  will  always  be  observed  that  a  hole  wlien  drilled  with  a  steel-bitted  percussion  drill 
is  never  lound  at  the  bottom;  and  when  the  hand-drill  is  used  the  liole  is  always  triangular  at  the  bottom,  and 
a  blast  in  such  a  hole  breaks  the  rock  in  three  directions.  Tlie  influence  of  the  shape  of  the  hole  upon  the  effects 
of  the  blast  was  observed  in  the  brownstone  (sandstone)  quarries  of  Portland,  Connecticut,  many  jears  ago;  and 
the  following  devices  for  controlling  the  blast  have  long  been  in  use  there: 

Deep  holes,  from  10  to  12  inches  in  diameter,  are  drilled  by  machinery,  and  the  charges  of  powder  are  made  to 
have  definite  shapes  by  being  put  in  canisters,  which  are  placed  in  the  drill-holes  and  tamped  in  with  sand,  so  that 
the  effects  of  the  blast  are  the  same  as  though  the  holes  were  drilled  of  the  shai)e  of  the  canisters.  To  nmke  one 
break  across  in  a  straight  line  the  charge  is  made  to  have  a  horizontal  cross-section  bounded  by  two  minor  segments 
of  a  circle,  the  canister  being  made  of  two  pieces  of  sheet  tin,  with  the  edges  unsoldered  and  the  ends  jnade  of 
paper  or  cloth.  The  plane  passing  through  the  edges  of  the  canister  is  that  in  which  the  rock  is  broken  by  the 
blast. 
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Two  breaks  may  be  made  with  a  single  blast  in  ]ilanes  crossing  at  right  angles  to  each  other  by  using  a  canister 
which  is  a  square  prism. 

The  holes  are  drilled  from  10  to  20  feet  or  more  in  depth.  Sometimes  two  holes  are  drilled  close  together,  so 
that  the  core  between  may  be  chipped  out;  and  canisters  2  feet  across  from  edge  to  edge  are  used  with  tremendous 
effect. 

In  mauy  of  the  lar^je  quarries  of  .sandstone  in  this  country  explosives  are  not  used  for  quarrying  the  stone; 
but  in  nearly  all  the  smaller  quarries  guni)owder  is  used.  The  inllueuce  of  the  shape  of  the  drill-hole  upon  the 
effects  of  the  blast  does  not  seem  to  be  generally  known,  and  a  great  waste  of  miiterial  necessarily  follows. 

Granitic  rocks  are  less  liable  to  be  injured  by  the  use  of  explosives  than  the  softer  rocks ;  but  even  for  quarrj-ing 
granite  jiowder  is  used  no  further  than  for  detaching  large  blocks,  except  in  rare  instances.  In  every  quan-y  of  this 
class  of  stones  there  is  found  to  be  a  certain  direction  in  which  the  stone  splits  more  easily  than  in  others,  even 
when  the  structure  is  most  decidedly  granitic,  though  quarries  are  often  worked  a  long  time  before  the  cleavage 
plane  is  discovered.  When  the  cleavage  is  not  very  marked  it  is  called  "the  grain"  by  quarrymen;  and  when  it 
is  more  decided,  as  in  gneissoid  and  schistose  rock,  it  is  called  the  "rift".  In  rifted  rock  there  is  a  secondary 
cleavage  plane  at  right  angles  to  the  rift,  and  this  is  called  "the  grain".  "Across  the  grain"  is  in  a  plane  at  right 
angles  to  the  grain  and  rift,  or  to  the  two  cleavage  planes.  When  the  rift  is  horizontal,  or  nearly  so,  it  is  said  to 
be  "  with  the  lift". 

In  every  different  locality  the  structure  of  the  rock  must  be  carefully  studied  with  a  view  to  take  advantage 
of  the  cleavage  planes  and  natural  joints  in  the  management  of  the  blast.  There  must  be  at  least  one  free  end  to 
allow  the  block  to  move  out  toward  the  face ;  and  the  ends  are  often  cut  off  by  natui-al  joints  called  "end  joints". 
Horizontal  joints,  called  "bottom  joints",  occur  in  most  cases. 

To  detach  a  block  a  bore-hole  is  put  down  to  the  first  bottom  joint,  and  light  charges  of  powder,  usually  of 
about  four  pounds  each,  are  repeatedly  put  in  and  fired  to  "draw  the  break";  and  after  the  rock  is  well  opened  a 
heavy  charge  of  one  or  more  kegs  of  powder  is  made  to  move  out  the  mass.  In  this  manner  blocks  from  15  to  20 
feet  in  width  and  100  feet  or  more  in  length  may  be  detached.  When  the  rift  is  vertical,  as  in  the  quarries  at 
Monson,  Massachusetts,  a  blast  put  in  a  simple  borehole  will  break  the  rock  with  the  rift,  in  one  direction  to  the  free 
end,  and  in  the  opposite  direction  to  an  end  joint ;  or,  if  there  be  no  end  joint  in  that  direction,  the  break  turns 
out  more  or  less  abruptly  across  the  rift  to  the  face. 

When  the  vertical  bore-holes  for  the  blast  cross  the  rift  the  shape  of  the  hole  controls  the  directions  of  the 
break  as  in  other  classes  of  rock.  A  hole  with  an  elliptical,  horizontal  cross-section  will  always  insure  a  single 
straight  break  in  a  plane  passing  through  the  long  diameter  of  this  cross-section.  These  holes  are  made  by  drilling 
two  holes  as  close  to  each  other  as  practicable,  and  then  chipping  out  the  core  with  a  chisel-bar.  They  are  called 
"lewis-holes"  from  their  resemblance  in  shape  to  the  lewis-hole  made  in  the  top  of  the  dressed  blocks  of  stone  to 
receive  the  clamp  or  lewis  by  which  the  blocks  are  lifted. 

It  sometimes  happens  that  there  are  no  bottom  joints,  except  at  great  intervals.  The  method  adopted  for 
detaching  the  blocks  in  a  case  of  this  kind  at  the  Penryn  quarries,  California,  has  been  described  to  me  by  Mr. 
William  Foster,  who  was  employed  as  special  agent  of  the  Tenth  Census  to  collect  the  building-stone  statistics  in 
the  western  states  and  territories.  An  undercut  is  blasted  out  along  the  first  bottom  joint  and  from  one  end  joint 
to  anothei'-;  a  lewis-hole  or  line  of  lewis-holes  20  feet  in  depth  is  put  down  from  15  to  20  feet  from  the  face,  and  the 
blast  breaks  out  the  block  between  the  end  joints  and  down  to  the  bottom  joint,  which  is  about  80  feet  from 
the  top.  Blasts  put  into  rock  in  this  manner  act  more  nearly  like  wedges  thau  the  ordinary  blasts,  and  are  capable 
of  splitting  off  blocks  containing  100,000  cubic  feet  of  stone. 

The  trap-rock  quarried  so  largely  at  Weehawken,  ISTew  Jersey,  for  paving  blocks  is  blasted  out  without  regard 
to  the  shape  or  the  size  of  the  blocKS  obtained ;  the  main  object  of  the  blast  being  to  throw  out  and  break  up  as  much 
rock  as  possible.  Heavy  charges  heavily  tamped  with  sand  are  the  most  effectual  for  this  kind  of  work.  The 
detached  blocks  are  drilled  again  ami  blasted  with  smaller  charges  till  they  are  reduced  to  al)ont  the  size  of  2  by  3 
feet  by  1  foot,  and  these  are  broken  into  paving  blocks  by  means  of  hammers.  Sometimes  a  groove  is  "chased" 
across  a  block  and  a  fire  is  built  on  the  line  of  the  groove  to  break  open  the  block. 

Such  limestones  as  the  massive  oolitic  limestones  of  Indiana  and  the  soft  limestones  of  Kansas  are  quarried 
by  channeling  and  wedging;  but  most  limestones  are  used  for  rubble,  cellar  walls,  and  ordinary  dimension  work, 
for  which  cheapness  is  the  first  prerequisite;  and  therefore  the  stones  are  (piarried  by  blasting.  Undoubtedly  the 
cheapest  method  of  quarrying  small  blocks  is  by  the  use  of  explosives,  unless  the  rock  is  ipiite  soft;  and  for  this 
reason  explosives  are  most  generally  used  in  the  newest  portions  of  the  country  for  (piarrying  building  stones.  In 
the  case  of  limestones  the  badly  shattered  i>ortions  of  the  rock  are  usually  burned  for  lime.  Thin-bedded  linu^stones 
are  often  quarried  by  raising  the  sheets  with  iron  or  steel  bars.  In  a  new  country,  if  there  are  loose  bowlders  upon 
the  surface,  these  furnish  the  first  building  stones  used,  and  are  usually  broken  up  with  jjowder  or  with  fire.  Such 
was  the  condition  of  fpiarrying  at  Quincy,  Massachusetts,  one  hundred  and  fifty  or  two  hundred  years  ago,  where 
are  now  some  of  the  largest  and  nu)st  systematically  worked  tiuarrics  in  the  country.  The  nu-thod  of  breaking  up 
bowlders  by  heating  them  with  fire,  and  then  striking  them  with  heavy  hammers  or  i)ouring  water  )ii>on  tluin,  is 
perhai)s  the  rudest  and  cheajiest,  and  is  certainly  the  most  disastrous  in  its  effect  upon  the  (juality  of  the  stone. 
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THE  QUARRYING  OF  STONE  BY  CHANNELING  AND  WEDGING. 

By  channeling  is  meant  the  process  of  cutting  long  narrow  channels  in  rock  to  free  the  sides  of  large  blocks  of 
stone.  The  method  of  cutting  the  channel  depends  upon  the  nature  of  the  rock.  Marble  was,  until  quite  recently, 
channeled  by  hand,  using  a  long  steel  bar,  chisel-shaped  at  one  end,  cutting  a  chainiel  about  l.J  inches  wide.  This 
method  is  still  in  use  to  some  extent,  but  it  has  been  largely  superseded  by  the  use  of  machinery. 

Quite  a  large  inimber  of  machines  for  quarrying  stone  have  been  patented  in  this  country,  but  only  the 
"Wardwell  chanueliug-machino  and  the  Sullivan  diamond  channelingiuachine  liave  as  yet  proved  successful.  Each 
of  these  machines  has  its  special  merits  for  certain  kinds  of  work,  and  both  of  them  are  often  used  in  the  same 
quai'ry  for  different  portions  of  the  work.  In  marble,  these  machines  taken  together  are  capable  of  doing  all 
kinds  of  channeling  required. 

The  machine  illustrated  in  the  cut,  Plate  VII,  is  a  double-gang  Wardwell  channeler,  it  being  the  one  mostly 
in  nse  and  adopted  for  all  kinds  of  stone,  except  grit  sandstone,  and  is  represented  mounted  upon  a  steel-rail  track 
on  the  bed  of  a  quarry.  The  frame  which  supports  the  boiler,  engine,  and  other  machinery  consists  of  one  piece 
of  forged  iron  weighing  nearly  a  ton,  thus  furnishing  great  durability.  The  engine  is  of  six  horse-])ower,  its  shaft 
carrying  a  balance-wheel  on  each  end,  to  which  is  attached  an  adjustable  wrist-pin  plate.  The  levers  which  operate 
the  gangs  of  cutters  are  pivoted  at  their  rear  ends  to  an  extension  of  the  frame.  The  free  end  of  the  upper  lever 
passes  through  a  sliding  stirrup  or  swivel  attached  to  the  wrist-pin  plate  (not  shown),  giving  an  up-and-down  motion 
to  that  end  of  the  lever  as  the  balance-wheel  revolves.  The  free  end  of  the  lower  lever  passes  through  a  mortise 
in  the  back  side  of  the  lower  clamp.  Motion  is  communicated  from  the  upper  to  the  lower  lever  by  means  of  clasps, 
between  which  the  rubber  springs  are  placed,  as  shown  in  the  cut.  The  tree  end  of  the  lower  lever  actuates  the 
gang  of  cutters,  which  consists  of  five  bars  of  steel  sharpened  at  their  lower  ends  and  clamped  together  by  head 
and  foot  clamps,  the  whole  sliding  freely  on  the  standard.  Of  the  five  cutters,  two  have  diagonal  cutting  edges 
and  three  have  their  edges  transverse.  The  object  of  the  diagonal  cutting  edges  is  to  insure  an  even  bottom  to  the 
channel.  The  center  cutter  extends  the  lowest,  and  they  all  together  form  a  stepped  arrangement  each  way  from 
the  center ;  thus  when  the  machine  is  moving  forward  the  center  and  two  forward  cutters  operate  upon  the  stone, 
anil  when  moving  in  the  opposite  direction  the  other  two  with  the  center  one  perform  the  work.  These  bars  of 
steel  are  from  7  to  1-1  feet  in  length,  according  to  the  depth  of  the  channel  to  be  cut.  The  upper  ends  of  these  bars 
are  grooved  to  match  corresponding  grooves  in  the  head  clamp,  for  the  purpose  of  preventing  displacement  of  the 
cutters.  The  worm  on  the  main  shaft  actuates  the  worm-gear  upo7i  the  feed-shaft.  The  feed-shaft  extends  diagonally 
downward  to  the  rear  of  the  machine,  where  it  terminates  in  a  bevel  pinion  ;  upon  the  rear  axle  are  placed  two 
bevel  gears,  and,  by  means  of  the  lever  shown,  either  of  these  bevel  gears  may  be  thrown  into  action  with  the  pinion. 
The  motion  thus  communicated  serves  to  turn  the  axle  either  forward  or  backward,  according  to  which  wheel 
engages  the  pinion.  When  the  machine  is  required  to  be  stationary  the  gears  are  so  placed  that  neither  engages 
the  i^inion.  The  short  lever  locks  the  gears  in  any  of  the  required  positions.  The  windlasses  on  each  side  of  the 
machine  are  for  raising  the  gangs  of  cutters  out  of  the  channels.  The  opposite  side  of  tlie  machine  is  exactly  the 
same  as  the  one  already  described.  Chamiels  are  usually  cut  from  4  to  G  feet  deep  and  1^  inches  wide,  except  that 
in  sandstone  they  are  cut  2  inches  wide;  and  they  can  be  cut  within  3  inches  of  a  vertical  wall. 

It  requires  three  men  to  operate  the  double-gang  machine ;  from  300  to  400  pounds  of  coal  are  used  per  daj',  and 
the  cost  of  operating  is  from  $6  to  $9  per  day.  This  machine  is  calculated  to  cut  from  75  to  150  square  feet  of 
channel  in  marble  and  limestone,  and  from  150  to  200  square  feet  in  sandstone,  per  day,  doing  the  work  of  fiftj'  men. 

One  form  of  the  Sullivan  diamond  channeling-machine  is  illustrated  on  Plate  VIII.  The  principle  here  involved 
is  the  communication  of  rotary  and  feed  motions  to  drill-rods  on  spindles;  and  the  special  advantages  held  by  the 
machine  are  that  it  is  capable  of  cutting  channels  vertically  or  at  any  angle  of  inclination,  and,  witli  the  machine 
detached  from  the  boiler,  that  channels  may  be  cut  under  an  overhanging  wall.  At  one  end  of  the  drill-rod  is  the 
drill-head,  1.^  inches  in  diameter,  armed  with  carbon  or  black-diamond  j)oints,  and  supplied  with  small  apertures  or 
outlets  for  water,  which  is  forced  through  the  spindle  and  drill-head.  The  pump  which  supplies  the  boiler  also 
supplies  the  drills,  the  feed  to  the  different  parts  being  regulated  by  stop-.cocks.  The  jets  of  water  wash  out  the 
borings  and  keep  the  drill-head  from  heating.  The  drill-rods  are  made  of  varying  lengths  adapted  to  make  any 
required  depth  of  channel  to  9.J  feet. 

A  continuous  open  channel  is  cut  in  the  rock  by  two  operations.  By  the  first,  a  series  of  holes  is  drilled, 
distant  from  each  other  a  little  less  than  the  diameter  of  the  drill-head.  The  rock  partitions  thus  left  between  the 
holes  are  drilled  out  by  the  second  operation. 

Holes  are  bored  by  the  first  operation,  uniformity  of  distance  between  them  being  secured  by  a  guide,  and 
a  short  plain  sleeve  is  used  on  the  drill-rod  just  above  the  boring-head.  For  the  second  operation  this  sleeve  is 
replaced  by  a  double  guide,  whereby  the  action  of  the  boring-head  is  confined  to  the  rock  partition  between  the 
holes  previously  bored. 

In  the  above  figure  the  machine  is  supposed  to  move  back  and  forth  so  as  to  cut  a  sei)arate  channel  with  each 
spindle,  while  on  Plate  VIII  the  machine  is  so  mounted  as  to  move  sidewise  and  cut  a  single  channel  with  the  two 
spindles. 

For  cutting  vertical  channels  the  Wardwell  machine  is  considered  the  most  economical,  but  for  cutting  oblique 
channels  the  Sullivan  machine  is  used.    When  the  excavation  is  carried  with  the  inclination  of  the  strata,  as 
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illustrated  on  T'late  II,  the  Sullivan  niacliine  is  utilized  to  cut  the  oblique  channel  and  portions  of  the  vertical 
channels  next  to  the  overhanging  wall.  In  such  quarries  the  blocks  do  not  come  out  rectangular  in  shaj)©, 
and  there  is  some  waste  of  material,  whiish  becomes  greater  as  the  inclination  of  the  strata  becomes  less.  When . 
the  dip  is  not  less  than  50°  the  advantages  of  a  horizontal  quarry  lloor  are  sufiQcient  to  compensate  for  this  loss  of 
material  •  but  wlien  the  dip  is  less  than  from  45°  to  50°  the  channels  are  cut  perpendicular  to  the  plane  of  stratification 
with  the  Sullivan  machine,  and  the  blocks  are  quarried  out  rectangular  in  shape.  A  quarry  with  an  inclined  floor 
is  illustrated  on  Plate  IV. 

After  the  requisite  channel  cuts  are  made  about  a  block  of  stone  it  is  necessary  to  undercut  the  block  in  order 
to  release  it.  This  is  accomplished  by  drilling  a  series  of  holes  about  8  inches  apart  along  the  bottom,  and  then 
splitting  the  block  from  its  bed  by  means  of  wedges. 

The  work  of  drilling  the  holes  is  by  quarrymen  called  "  gadding".  In  most  of  the  large  marble  quarries  of 
this  country  this  is  accomplished  by  means  of  a  machine,  using  the  diamond  spindle  drill  on  the  same  principle  as  the 
Onllivan  chauneling-raachiue,  and  called  a  "gadding-machine".  The  holes  are  drilled  to  varying  depths,  depending 
upon  the  width  of  the  block  to  be  raised.  In  many  quarries  the  blocks  are  made  from  4  to  6  feet  in  width,  and  the 
bottom  holes  are  gadded  from  IS  to  36  inches  deep.  The  split  is  made  with  the  common  plug-and-feather  wedges, 
which  consist  of  two  half-round  pieces  of  iron  (called  feathers),  tapering  to  a  point  at  one  end,  and  a  wedge-shaped 
piece  of  steel  called  the  plug.  The  length  of  the  plugs  is  a  little  greater  than  the  depth  of  the  drill-holes  in  which 
thev  are  to  be  used.  The  feathers  are  a  little  shorter  than  the  plugs,  and  when  two  of  them  are  placed  with  their 
flat  sides  together  the  large  end  just  fits  into  the  drill-hole,  in  which  they  are  so  placed  that  the  points  are  left 
protruding  slightly  and  the  large  end  nearly  reaching  the  bottom  of  the  hole.  The  plugs  are  inserted  between  the 
points  of  the  feathers,  and  when  they  are  all  thus  set  they  are  driven  simultaneously  till  the  block  splits  from  its 
bed.  A  few  of  the  wedges  are  then  overdriven  to  loosen  the  others,  in  order  that  they  may  be  withdrawn  and  used 
elsewhere. 

In  the  Cockeysville  marble  quarries,  near  Baltimore,  ^Maryland,  the  blocks  are  channeled  from  8  to  15  feet  in  width 
by  using  one  side  of  the  "Wardwell  machine  and  cutting  single  instead  of  double  channels.  To  raise  these  blocks  the 
bottom  holes  are  drilled  2, 4,  and  6  feet  in  depth,  and  a  wooden  plug  about  2  inches  in  length  is  put  into  the  bottom 
of  each  hole.  The  wedges  or  plugs  are  round  bars  of  steel  of  a  diameter  a  little  less  than  that  of  the  drill-holes, 
and  their  lengths  exceed  the  depth  of  the  holes  in  which  they  are  to  be  used  by  about  3  inches.  The  portion  of 
the  bar  which  is  wedge-shaped  is  about  8  inches  in  length,  and  to  this  the  feathers,  of  about  the  same  length,  are 
tied,  the  large  end  projecting  a  little  beyond  the  end  of  the  wedge.  The  feathers  and  wedges  thus  tied  together 
are  placed  in  the  holes  against  the  wooden  plugs,  which  allow  the  wedges  to  be  driven  through  and  beyond  the 
feathers  if  necessary.  A  block  S  feet  thick,  15  feet  wide,  and  of  any  length  may  thus  be  raised.  The  gadding- 
machine  is  further  used  for  gadding  the  holes  for  splitting  the  large  blocks  into  sizes  suitable  for  handling.  This 
operation  is  illustrated  on  Plate  II.  When  the  machine  is  adjusted  for  work  it  is  braced  by  driving  the  pointed 
legs  near  the  trunk-wheels  hard  upon  the  quarry  floor.  The  boring  apparatus  is  attached  by  a  swivel  to  a 
perpendicular  guide-bar,  wliich  is  secured  to  the  boiler  and  forms  the  main  support  of  the  machine.  The  boring 
apparatus  may  be  raised  and  lowered  upon  the  guide-bar  and  turned  upon  the  swivel  so  as  to  bore  in  any  direction 
within  the  plane  of  the  swivel-plate. 

Steel-bitted  machines  have  not  yet  been  improved  so  as  to  cut  or  gad  the  holes  along  the  bottom  of  the  blocks 
sufficiently  close  to  the  floor,  but  for  gadding  the  side  holes  such  machines  are  used  to  good  advantage.  They  are 
not  capable  of  doing  as  much  work  as  the  diamond  machines,  but  the  high  price  of  the  carbon  points  places  the 
latter  machines  at  a  disadvantage. 

In  Rutland  marble  an  ordinary  day's  work  for  one  man  is  to  channel  by  hand  3  square  feet;  to  gad  by  hand,  in 
depth,  12  feet.  An  ordinary  day's  work  for  the  Wardwell  channeler  is  50  square  feet ;  an  ordinary  day's  work  for 
the  diamond  channeler  is  60  square  feet,  for  the  gadder  ISO  feet,  and  for  the  steel-bitted  machine  (a)  100  feet. 

The  above  figures  do  not  indicate  the  capacities  of  the  machines  under  wholly  favorable  circumstances,  but 
only  their  usual  work  with  the  usual  contingent  delays. 

Guides  cannot  be  attached  to  percussion  drills  so  as  to  confine  tlie  action  of  the  tool  to  a  narrow  rock  partition 
between  the  holes,  as  is  done  with  the  diamond  drill ;  though  in  some  granite  quarries  continuous  open  channels  are 
cut  with  percussion  drills  by  first  drilling  a  series  of  holes,  with  a  2-  or  2i-inch  drill-bit,  about  three-quarters  of  an  inch 
apart,  which  is  as  close  as  they  can  be  cut  without  running  into  each  other  and  wedging  the  tool.  The  cores  are 
then  chipped  out  by  replacing  the  drill-bit  by  a  tool  of  the  same  diameter,  leaving  a  circular  cutting  rim  and  a 
diametrical  cutting  edge.  The  tendency  to  run  ofl'  the  core  is  partly  obviated  by  the  shape  of  the  tool  and  partly 
by  placing  in  tlie  holes,  on  each  side  of  the  core,  stri])s  of  haid  wood  of  a  thickness  that  will  just  allow  the  tool 
to  go  down  between  them.  This  seems  to  be  the  only  ])ractical  method  yet  devised  for  channeling  granite, 
though  very  little  of  this  kind  of  work  is  done  for  the  reason  tliat  the  operation  is  very  expensive  on  accx)unt  of  the 
hardness  of  the  rock  and  because  granite  sustains  less  injury  than  the  softer  I'ocks  by  the  use  of  explosives,  which, 
therefore,  may  be  employed  for  detaching  large  blocks  without  serious  objection. 

a  Tlie  iDgersol  rock-drill  is  the  steel-bitted  machine  used  for  gadding  in  the  Rutland  qaairies.  The  Rand  drill  is  used  in  some  other 
marhlo  rpi.arrics. 
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The  work  of  breaking  the  large  blocks  of  granite  into  smaller  sizes  is  accomplished  altogether  by  means  of 
plug-and-feather  wedges.  To  break  the  largest  blocks  of  gneiss  or  gneissoid  granite  with  the  rift  plug-holes  from  4 
to  ()  inches  deep  and  8  inches  apart  are  sullicient;  but  to  break  such  blocks  sicross  tiie  rift,  or  to  split  blocks  having 
a  truly  granitic  structure,  about  every  third  or  fourth  hole  is  drilled  to  a  depth  depending  upon  tlie  thickness  of  the 
block  and  lirmnessof  the  texture,  by  which  a  more  perfect  fracture  is  insured.  These  deep  holes  are  drilled  with  a 
striking-drill  oi)erated  by  three  men,  one  holding  and  turning  the  tool  and  two  men  striking  with  lieavy  hammers  or 
sledges.  The  other  holes  are  drilled  with  small  hand-drills.  The  feathers  or  half-rounds  and  plugs  or  wedges 
are  smaller  than  those  used  in  the  softer  kinds  of  stone.  The  4-iucli  [ilug-holes,  about  thiee-(|iuuters  of  an  incli 
in  diameter,  and  wedges  and  half-rounds  3  inches  in  length,  are  used  for  splitting  blocks  of  considernhlesize.  The 
wedges  draw  more  perfectly  if  they  are  oiled  before  they  are  driven. 

In  most  of  llie  large  sandstone  quarries,  except  those  in  the  hardest  kind  of  sand-rock,  channel  cuts  are  made  to 
some  extent.  Usually  in  the  softer  sandstones  channels  about  18  inches  in  width  and  from  4  to  6  feet  and  sometimes 
even  15  or  20  feet  in  depth  are  dug  around  the  sides  of  the  quarry  with  sharp  steel  picks,  and  the  loosened  material  is 
thrown  out  with  sliovels.  Other  similar  channels  are  often  made,  especially  in  large  (piarries,  to  cut  off  a  certain 
portion  of  rock.  Sometimes  these  channels  are  cut  only  on  three  sides  of  a  quarry,  to  give  a  face  and  free  ends. 
In  the  brownstone  quarries  of  Portland,  Connecticut,  the  channel  necessary  for  a  quarry  face  is  made  and  the  ends 
are  broken  off  by  blasting,  as  already  described. 

Having  a  face  and  free  ends  in  a  bedded,  stratified,  or  unstratified  sand-rock,  a  groove  parallel  to  the  face  is  cut 
across. the  top.  The  distance  of  this  groove  from  the  face  may  depend  somewhat  upon  the  thickness  of  the  bed. 
A  row  of  wedges  is  set  in  tliis  groove  and  simultaneously  driven  till  the  rock  breaks  open.  A  long  rectangular 
block  is  thus  detached,  and  afterward  cut  into  smaller  sizes  by  means  of  wedges.  For  splitting  small  blocks, 
instead  of  the  continuous  groove  a  short  groove  is  cut  for  each  wedge. 

When  wedges  alone  are  not  sufficient  to  split  off'  a  block,  holes  are  drilled  at  intervals  and  to  depths  as  may 
be  required,  and  plugs  and  feathers  are  used  in  conuectioa  with  the  wedges.  When  the  rock  is  stratitied,  but  not 
bedded,  a  row  of  wedges  with  or  without  plugs  and  feathers,  as  the  case  may  require,  is  driven  along  the  bottom  to 
raise  the  block  at  the  same  time  that  the  top  row  of  wedges  is  driven.  When  the  rock  is  neither  bedded  nor 
stratitied  it  is  best  to  channel  oft"  blocks  of  such  width  that  they  can  be  I'aised  by  wedging  along  the  bottom. 

The  process  of  quarrying  sandstone  by  the  methods  most  commonly  employed  is  illustrated  on  Plate  V. 

The  Wardwell  channeling-machine  has  recently  come  into  considerable  use  for  quarrying  sandstone.  The 
cutting-bars  for  this  purpose  are  made  to  cut  a  channel  2  inches  wide  and  4  feet  deep,  and  are  sharpened  at  both 
ends  so  that  they  may  be  reversed  when  one  end  is  dull.  These  cutting-bars  need  to  be  sharpened  more  frequently 
in  sandstone  than  in  marble. 

The  work  of  channeling  with  picks  and  shovels  is  very  injurious  to  the  health  of  the  workmen  on  account  of 
the  sand-dust  inhaled  into  the  lungs. 

In  the  North  Eiver  blue-stone  quarries  the  rock  is  bedded  and  so  jointed  that  no  artificial  channels  are  necessary 
for  freeing  the  sides  of  large  blocks.  A  quarry  face  is  secured  by  excavating  the  rock  between  two  parallel  joints, 
which  may  usually  be  found  but  a  few  feet  apart.  This  is  called  "forcing",  and  is  done  by  driUing  holes  and  blasting 
out  the  rock  with  powder. 

The  blocks  are  raised  by  driving  wedges  into  the  bed  joints,  unless  the  beds  are  too  thick,  in  which  case  a  row 
of  plugholes  for  splitting  the  block  is  put  in  along  a  line  of  stratification.  The  lines  of  stratification  are  called 
"reeds",  and  mark  the  planes  along  which  the  stone  can  be  split  up  intothin  slabs;  they  usually  occur  at  intervals 
of  from  2  to  6  inches,  though  sometimes  at  greater  iuterv^als,  when  the  stone  cannot  be  split  up  into  flagging,  but 
is  suitable  for  dimension  work. 

After  the  blocks  are  raised  from  their  beds  they  are  broken  across  by  means  of  plug-holes,  about  8  inches  apart, 
drilled  across  the  top.  Small  point-holes  are  also  made  between  the  plug-holes.  The  quarry  man  first  drives  the 
plugs  tight  and  then  drives  the  point  into  one  point-hole  after  another  all  along  the  line,  the  object  of  this  being  to 
assist  the  wedges  and  to  secure  a  straight  fracture.  The  wedges  and  point  arc  driven  alternately  till  the  stone 
breaks.  Small  blocks  can  usually  be  split  along  the  planes  of  stratification  by  simply  driving  the  point  in  along  a 
reed. 

Where  the  rock  lies  in  thin  beds  or  sheets  the  blocks  are  pried  up  with  long  steel  bars.  If  slabs  of  less  thickness 
than  that  of  the  natural  beds  are  desired  the  blocks  are  split  before  they  are  broken  across. 

A  peculiar  method  of  reducing  large  blocks  by  means  of  wedges  is  employed  in  the  lim(!Stone  quarries  at 
Conshohocken,  Pennsylvania.  This  limestone  is  magnesian  in  composition,  has  a  rifted  or  foliated  structure,  is 
capable  of  withstanding  a  great  transverse  strain,  and  works  in  a  manner  peculiar  to  itself.  The  large  blocks  are 
detached  by  blasting,  as  descril)ed  on  page  33,  and  are  made  to  lie  with  the  rift  horizontal :  lines  of  holes  are  drilled 
from  the  top  as  nearly  through  the  blocks  as  possible  without  chipping  out  a  piece  at  the  bottom,  and  from  one  side 
horizontal  rows  of  holes  are  gadded  to  a  depth  of  from  1  foot  to  3  feet,  dejiending  ui)on  the  size  of  the  blocks.  In  this 
manner  all  the  drill-lioles  necessary  for  reducing  a  large  block  with  plug-and-feather  wedges  to  blocks  of  recpiired 
dimensions  are  drilled  ;  the  holes  from  the  top  crossing  the  rift  (or  "  split'')  are  drilled  about  8  inches  apart,  and 
Ihose  from  the  side  several  feet  apart.     The  blocks  are  fii-st  split  with  the  rift  and  then  across  it. 
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In  the  soft-limestone  quarries  at  Winficld,  Kansas,  a  common  auger,  not  pointed,  is  used  for  boring  holes  for 
the  plng-and-featlier  wedges.     A  IJ-inch  anger  bores  6  inches  in  depth  per  minute. 

In  soap-stone  quarries  the  blocks  are  at  once  cut  up  by  the  channels  into  sizes  suitable  for  handling,  wedges  being 
used  for  cuttin"-  off  the  bottom  only.  x\.  wedge  fracture  in  soap-stone  is  somewhat  ragged.  T\w,  channel  is  cut  to 
its  full  depth  at  one  end,  from  which  it  is  then  cut  back  by  paring  off  successive  increments  from  top  to  bottom  with 
a  lou"'  steel  bar  bavin"'  the  cutting  end  beveled  from  one  side.     These  bars  are  called  chisel-bars  or  chaiineling-bars. 

As  all  the  softer  rocks  are  more  or  less  shattered  when  quarried  by  the  use  of  explosives,  the  process  of  channeling 
has  lar"cly  superseded  that  of  blasting  in  this  country  for  quarrying  all  kinds  of  rocks  for  buihling  purposes,  except 
slate  and  "-rauitic  rocks.  It  is  the  improved  methods  employed  in  quarrying  that  give  the  American  marbles  a  claim 
to  superiority  over  the  Italian  or  Carrara  marble. 

At  Carrara  Italy,  the  marble  stands  in  immense  clifls  on  the  sides  of  steep  and  rough  mountains,  and  masses 
weio'hino-  many  tons  are  blasted  ott'  and  allowed  to  fall  sometimes  from  400  to  500  feet  before  striking.  The  jar 
sustained  both  by  the  blast  and  by  the  fall,  injures  the  texture  of  the  stone,  and  causes,  what  is  noticed  everywhere 
in  our  cemeteries,  the  cracking  of  Italian  marble  after  a  few  years'  exposure,  (a) 

The  worst  feature  attending  the  use  of  exi)losives  for  quarrying  stone  is  that  incipient  cracks  are  produced, 
which  do  not  open  while  the  stone  is  being  handled  and  dressed.  Costly  buildings  are  often  marred  and  sometimes 
ruined  by  the  cracking  of  some  of  the  stones  used  in  their  construction.  This  disintegration  is  usually  attributed 
to  the  non-resistance  of  the  material  to  atmospheric  influences,  but  it  is  more  often  due  to  the  incipient  cracks 
started  in  the  quarry. 

THE  WORKING  OF  SLATE. 

As  slate  is  distinct  in  structure  from  all  other  rocks,  so  is  the  working  of  it  essentially  different.  A  few  of 
the  technical  terms  used  by  slate-workers  it  will  be  necessary  to  explain  before  proceeding  with  the  discussion  of 
the  manner  of  working. 

The  SPLIT  is  the  cleavage. 

The  GRAIN  is  a  secondary  cleavage  at  right  angles  to  the  split,  and  usually  to  a  regular  system  of  natural 
joints. 

Flint  is  a  term  applied  to  hard  clay  stones,  quartz,  or  any  hard  rock  which  maj-  be  interstratifled  with  the 
slate  rock  or  occur  in  veins  or  concretions. 

A  QUARRY  is  where  good  slate  rock  exists  developed  or  undeveloped. 

Stock  is  the  useful  rock  taken  out  of  a  quarry. 

The  BUTT  of  a  quarry  is  where  the  overlying  rock  comes  in  contact  with  an  inclined  stratum  of  slate  JOck. 

The  NOSE  of  a  quarry  is  the  line  of  contact  between  the  underlying  rock  and  an  inclined  stratum  of  slate 
rock. 

End  joints  are  vertical  joints  running  back  from  and  jjerpendicular  to  the  quarry  face. 

Back  joints  run  parallel  to  the  quarry  face. 

Bottom  joints  are  horizontal  or  nearly  so. 

The  ends  of  a  block  are  tlie  surfaces  which  cross  the  split  and  are  perpendicular  to  the  grain. 

The  sides  of  a  block  are  the  surfaces  which  cross  the  split  and  are  parallel  with  the  grain. 

To  SCULP  is  to  split  a  block  with  the  grain  by  driving  a  cbisel  into  a  notch  made  in  the  end  of  the.block. 

To  PLUG  is  to  drill  a  hole  near  the  middle  of  and  through  a  block,  and  drive  in  a  plug-and-feather  wedge  or 
put  in  a  blast  of  powder  to  split  the  block  with  the  grain. 

To  BREAK  across  is  to  break  a  block  in  a  plane  perpendicular  to  the  grain  and  split  by  cutting  a  notch  in  oneedge 
and  then  supporting  the  block  at  each  end  on  this  edge  and  striking  with  a  heavy  wooden  mallet  on  the  other  edge 
and  directly  opposite  the  jiotch,  or  the  block  may  be  supported  near  the  notch  and  struck  near  the  ends  on  the 
opposite  edge. 

To  split  is  to  separate  the  slate  along  the  cleavage  planes. 

In  this  country  the  slate  is  all  taken  out  of  open  quarries,  and  the  successive  steps  to  be  taken  in  quarrying 
slate  are  similar  to  those  taken  in  quarrying  other  kinds  of  rock :  The  weathered  material  near  the  surface  is  removed; 
a  quarry  face  is  made  by  excavating  a  narrow  channel  down  into  the  solid  rock ;  large  blocks  are  detached,  and 
these  are  worked  up  into  sizes  suitable  for  handling,  hoisted  out  of  the  quarry,  and  worked  uj)  by  different  processes 
for  different  uses. 

The  method  of  win-king  a  quarry  depends  chiefly  upon  the  inclination  of  the  cleavage  plane  and  upon  the 
direction  of  the  grain;  a  quarry  should  always,  however,  be  worked  from  the  butt  toward  the  nose. 

In  the  Maine  slate  region  the  cleavage  or  si)lit  is  nearly  vertical  and  corresponds  very  nearly  with  the 
stratification.  The  grain  in  some  of  the  quarries  is  vertical,  and  in  others  it  is  horizontal.  The  slate  veins  or 
strata  occui"  alternately  with  flint  veins,  the  former  varying  in  thickness  from  2  to  10  feet,  the  latter  being  less,  but 


a  Mr.  Edwin  Orelilo,  a  marlile  dealer  of  Phil.adolpliia,  says  that  when  ho  visited  the  Carrara  marble  quarries  the  scene  reminded  him 
of  the  bonibardniout  of  a  fort;  that  he  has  examined  blocks  of  marble  in  some  of  the  old  ruins  of  Rome  and  found  that  thi>  stone  waa 
somewhat  -noni  but  not  cracked,  but  that  scarcely  a  block  of  nuirblo  (juarried  since  the  introiluction  of  gunpowder  can  be  found  free  from 
cracks. 
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also  variable  in  thickness.  The  quarries  are  worked  from  the  butt,  a  slate  vein  is  excavated  for  the  face,  and  the 
flint  vein  on  the  upper  side  is  allowed  to  stand  for  a  wall.  The  face  is  excavated  from  20  to  30  feet  in  deptli  and  about 
the  same  in  length  before  any  stock  is  taken  out.  The  flint  vein  on  the  lower  side  is  then  blasted  out  with  i)owder  and 
the  next  slate  vein  will  usually  be  found  cut  up  into  blocks  of  greater  or  less  size  by  end  joints  and  bottom  Joints, 
and  may  be  detached  by  driving  in  wedges  at  the  top.  Sometimes  a  hole  is  drilled  in  from  the  top  so  as  to  strike  the  next 
lower  flint  vein  at  a  depth  of  8  or  10  feet,  light  blasts  are  made  to  loosen  the  back  Joints,  which  in  this  case  are  Joints 
along  the  cleavage,  and  the  blocks  are  pried  oft"  with  bars.  Whenever  no  bottom  Joint  is  available  at  or  near  the 
floor  of  the  quarry,  an  undercut  must  be  made,  and  this  is  called  blasting  off  the  roots.  When  the  grain  is  horizontal 
the  excavation  is  carried  down  in  steps,  each  from  20  to  40  feet  or  more  in  height.  When  the  grain  is  vertical  the 
step  system  is  not  uniformly  adopted;  but  each  underlying  bed  or  vein  is  allowed  to  stand  until  a  bottom  Joint  is 
reached,  which  is  seldom  at  any  great  depth;  and,  if  the  end  Joints  are  so  far  apart  that  the  rock  between  them 
cannot  be  detached  at  once  from  the  top,  a  space  is  blasted  out  at  one  end  in  the  same  manner  as  the  roots  are 
blasted  oft"  when  the  grain  is  horizontal;  a  hole  is  drilled  half  way  between  the  top  and  bottom  and  from  10  to  20  feet 
from  the  free  end,  and  a  blast  put  in  this  hole  splits  the  block  from  top  to  bottom.  For  splitting  (or  "  plugging  ") 
off  blocks  in  this  manner  the  drill-hole  must  go  through  to  a  back  Joint;  though  such  a  Joint  may  be  made  at  any 
depth  by  putting  a  small  charge  of  powder  in  the  bottom  of  the  hole  and  tamping  it  in  tightly  with  sand,  and  the 
effect  of  the  blast  will  be  to  cleave  the  rock  along  the  cleavage  plane  passing  through  the  bottom  of  the  hole.  If 
the  hole  is  filled  nearly  full  with  powder  and  covered  lightly  with  sand,  the  effect  of  the  blast  will  be  to  make  a 
clean  break  along  the  grain  from  top  to  bottom  without  shattering  the  rock ;  but  if  the  powder  is  made  to  fill  but 
half  the  hole  and  is  heavily  tamped,  the  effect  of  the  blast  is  to  break  up  and  shatter  the  rock. 

Experienced  slate  quarrymen  show  unusual  sagacity  by  the  manner  in  which  they  take  advantage  of  the  position 
of  the  rock  as  determined  by  the  cleavage,  grain,  and  natural  Joints,  and  liy  manipulating  the  blast  so  that  it  will 
produce  Just  the  effects  desired.  In  the  Vermont  slate  region  the  cleavage  dips  at  an  angle  of  about  45°,  and,  if  the 
quarries  are  opened  in  the  butt,  one  face  cut  will  be  sufficient  for  taking  out  all  the  rock  which  can  be  obtained 
without  carrying  the  excavation  under  the  overlying  strata ;  but  small  quarries  are  often  opened  near  the  nose, 
where  there  is  but  a  small  amount  of  slate  above  the  underlying  strata,  and  when  this  is  taken  out  a  new  face  cut 
must  be  started  from  the  top.  There  are  a  great  number  of  small  quarries  opened  in  this  region  without  regard  to 
future  workings  and  without  any  idea  apparently  of  developing  large  operations.  The  debris  is  thrown  on  good 
slate  rock,  and  the  progress  of  large  quarries  has  already  in  some  instances  been  stopped  by  these  piles  of  diibris. 

In  the  different  Pennsylvania  slate  quarries  may  be  found  every  different  inclination  of  cleavage,  direction  of 
grain,  and  manner  of  jointing,  but  the  general  principles  of  quarrying  are  the  same  in  all;  that  is,  a  face  and  free 
end  are  first  made,  after  which  large  blocks  are  wedged  oft',  pried  off  with  levers,  or  plugged  off'  with  powder,  and 
these  blocks  are  plugged,  split,  and  broken  across  till  they  are  reduced  to  such  sizes  that  they  may  be  hoisted  out 
of  the  quarry  with  derricks.  If  a  block  is  small  and  less  than  one  foot  in  thickness,  it  can  be  split  by  driving  the 
sculp  or  paring-chisel  into  the  edge  of  the  block  along  a  cleavage  line ;  if  the  block  is  large,  and  it  is  necessary  to 
use  wedges  for  splitting,  a  series  of  wedge-shaped  holes  is  cut  along  a  cleavage  line  with  the  paring-chisel,  two 
thin  strips  of  iron  are  placed  in  each  hole,  and  the  wedges  are  placed  between  the  strips  of  iron  and  driven. 

Slate  is  used  for  a  great  variety  of  purposes,  and  if  the  blocks  are  to  be  worked  up  into  roofing  slate  they  are 
taken  from  the  quarry  to  the  splitters'  shanties  on  small  cars  run  on  rail  tracks  between  the  quarry  and  the  shanties. 
At  each  shanty  are  a  splitter  and  two  assistants.  The  first  assistant  takes  the  block  upon  its  arrival  and  reduces  it 
to  pieces  of  about  2  inches  in  thickness  and  of  a  length  and  breadth  a  little  greater  than  those  of  the  slates  to  be 
made.  The  splitter  cleaves  these  pieces  into  slates  with  the  splitting-chisel.  The  second  assistant  trims  the  slates 
with  irregular  edges  into  rectangular  shape  and  to  definite  sizes. 

The  process  of  sculping,  which  is  carried  out  by  the  first  assistant,  is  as  follows :  A  notch  is  cut  in  one  end  of  the 
block  with  the  sculping  chisel,  and  the  edge  of  the  notch  is  trimmed  out  with  the  gouge  to  a  smooth  groove  extending 
across  the  end  of  the  block  and  perpendicular  to  the  upper  and  lower  surfaces  ;  the  sculping  chisel  is  set  into  this 
groove  and  driven  with  a  mallet,  and  thereupon  a  cleft  soon  starts,  which  by  skillful  manipulation  is  guided  directly 
across  the  block.  The  upper  surface  of  the  block  is  wet  with  water  so  that  the  crack  may  be  more  readily  seen.  If 
the  block  were  perfectly  uniform  in  shape  and  texture,  and  the  blows  upon  the  sculp  directed  straight  with  the  grain, 
the  crack  would  follow  the  grain  in  a  straight  line  across  the  block.  Almost  invariably,  however,  the  crack  will 
deviate  to  the  right  or  to  the  left,  and  must  be  brought  back  by  directing  the  blow  on  the  sculp  in  the  direction  in 
which  it  is  desired  to  turn  the  break,  or  by  striking  with  a  heavy  mallet  against  the  right-hand  side  of  tbe  notch,  if 
the  break  is  to  be  turned  in  that  direction,  and  vice  versa.  Some  slate  rock  can  be  sculped  across  the  grain,  but 
most  of  it  has  to  be  broken  across  the  grain. 

The  splitter  uses  a  broad  thin  chisel  for  his  work.  He  always  splits  the  piece  of  slate  through  the  middle,  and 
continues  to  divide  the  pieces  into  equal  halves  until  they  are  reduced  to  the  required  thinness.  The  edges  of  the 
blocks  must  be  kept  moist  from  the  time  the  rock  is  taken  from  the  quarry  until  it  is  sjdit  up,  and  when  it  is  necessary 
to  allow  the  blocks  to  lie  a  day  or  more  some  precautions  must  be  taken  to  keep  the  edges  moist.  In  some  quarries 
the  blocks  split  best  from  the  side  and  in  otheis  from  the  end,  and  in  some  qualities  of  slate  the  si)litting  chisel 
may  be  driven  in  its  whole  length  at  once  without  danger  of  breaking  the  slate,  while  in  others  it  is  necessary  to 
lead  the  split  by  driving  the  chisel  slightly  all  around  the  edges  of  the  block  before  driving  it  in  at  any  one  point 
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There  are  many  other  little  ])eenliaritios  which  need  to  bo  watched  by  the  splitter,  and  almost  every  diflFerent  qnarry 
presents  some  characteristic  features  which  modify  (he  working  of  the  slate. 

To  trim  slate  by  hand  a  straifjlit-edj^ed  strip  of  iron  or  steel  is  fastened  horizontally  on  one  of  the  upper  edges 
of  a  rectangular  block  about  IS  inches  in  height;  the  trimmer  lays  the  slate  ujx)!!  the  t)lock,  allowing  one  of  the 
irregular  edges  to  project  over  the  iron  jjlate,  and  cutting  it  off  by  a  ehojjping  stroke  with  a  heavy  knife;  in  this 
manner  he  trims  two  edges  at  right  angles  to  each  other  and  then  marks  out  the  other  two  edges  with  a  measuring 
stick  before  trimming  them.  The  measuring  stick  has  a  nail  through  one  end  and  notches  or  steps  toward  the  other 
end  at  distances  from  the  point  of  the  nail  corresponding  with  the  lengths  and  breadths  of  slates  made. 

The  machine  for  trimming  slates  consists  of  a  horizontal  steel  plate,  with  a  beveled  edge  upward,  past  which  a 
heavy  curved  knife  is  made  to  pass  by  being  revolved  on  an  axle  like  that  of  an  ordinary  straw-cutter,  or  by  being 
bung  on  a  hinge  and  pulled  up  by  a  spring  and  down  by  a  treadle  operated  by  the  trimmer.  Projecting  at  right 
angles  from  the  plate,  a  little  upward  and  toward  the  operator,  is  an  iron  arm  upon  which  there  are  steps  at 
distances  from  the  knife-edge  corresponding  with  the  lengths  and  breadths  of  slates  made,  and  which  thus  serves  as 
a  guide  for  making  the  slates  both  rectangular  and  of  definite  sizes.  Tlie  trimmed  slates  are  set  on  end  outside  of 
the  shanties,  each  different  size  in  a  row  or  pile  by  itself.  Each  square,  which  is  the  number  of  slates  that  will 
cover  100  square  feet  of  roof,  is  set  off  in  the  piles  by  allowing  one  slate  to  project  over  the  sides  of  the  others. 

For  many  purposes  slate  is  worked  up  principally  by  machinery.  The  blocks  are  taken  from  the  quarries  to 
the  slate-mills  and  there  split  into  slabs  about  2  inches  in  thickness  and  sawed  into  the  required  sizes  with  circular 
saws.  If  thinner  slabs  are  required  the  sawed  pieces  are  split.  The  sawed  slabs  are  planed  on  one  side  or  on 
both  sides,  as  may  be  required,  with  a  planing-niachine  like  the  machines  used  for  planing  iron.  The  planer-chisels 
vary  in  width  from  2  to  6  inches,  according  to  the  softness  of  the  slate.  The  planed  slabs  are  laid  on  the  rubbing- 
bed  and  rubbed  with  sand  i)ut  on  with  water.  The  rubbing-bed  is  a  fiat,  circular  piece  of  cast-iron,  from  8  to  10 
feet  in  diameter,  revolving  horizontally  on  a  shaft.  The  sand  is  put  in  a  trough  above  the  rubbing-bed.  One  end 
of  the  trough  is  a  little  lower  than  the  other,  and  is  near  the  shaft  above  the  center  of  the  bed,  so  that  a  small 
stream  of  water  entering  the  upper  end  of  the  trough  washes  the  sand  slowly  upon  the  bed  and  near  its  center. 
The  sand  gradually  works  to  the  outer  edge  of  the  bed,  and  is  finally  washed  off  as  silt.  The  slabs  of  slates  are 
prevented  from  being  carried  ai-ound  with  the  bed  by  stationary  arms  or  timbers  extending  across  the  bed,  and 
within  about  one-quarter  of  an  inch  of  its  surface. 

Slate  does  not  receive  a  gloss  polish,  but  if  a  finer  surfiice  is  desired  than  that  which  can  be  given  by  the 
rubbing-bed  it  is  rubbed  by  hand  with  fine  sand  or  emery.  Slates  for  billiard-table  tops  are  jointed  after  being 
rubbed,  the  slabs  being  fastened  to  a  table  moving  back  and  forth  before  a  large  revolving  grindstone. 

For  mantels,  table-tops,  etc.,  and  all  kinds  of  marbleized  work,  the  softer  varieties  of  slate  are  preferred ;  they 
can  be  sawed  with  both  circular  and  band  saws,  and  are  easily  i)laned  and  rubbed.  For  tiling  and  other  uses  in 
which  the  slate  is  subjected  to  considerable  wear  the  harder  varieties  are  employed  ;  the  slate  from  the  quarries 
at  Chai^manville,  Pennsylvania,  is  especially  applicable  for  these  purposes,  and  has  to  be  sawed  with  diamond  band- 
saws  and  diamond  reciprocating  saws.  These  saws  are  made  by  setting  in  teeth  of  black  diamond  or  carbon  points 
to  do  the  cutting.  In  the  quarries  at  Chapmanville  steel  drills  are  used,  but  at  the  mills  all  the  drilling  is  done 
with  diamond-set  tools. 

School  slates  are  manufactui-ed  quite  extensively  at  some  of  the  quarries  in  the  vicinity  of  Slatington, 
Pennsylvania.  A  large  part  of  the  work  is  done  by  machinery,  and  the  improvements  which  have  been  made  in 
this  line  are  important.     The  slates  are  quarried  and  split  the  same  as  for  roofing. 

The  following  table  shows  the  different  steps  taken  in  finishing  the  slates  after  they  are  split,  and  the  number 
of  persons  required  for  one  set  of  machinery  capable  of  turning  out  about  20,000  slates  per  day  : 


Operations. 


TRIMMING  TBE  BI.ATBS. 


Mai  king  into  rectangles  and  sawing  with  small  circular  saws . 
Shaving  the  surfaces  smooth  with  draw-knives 


FRAMING  THE  BLATES. 


Sawing  boards  into  lengths  for  frame-pieces 

Sawing  and  grooving  frame-pieces * 

Tenoning  and  mortising  frame-pieces 

Gluing  tenons,  mortises,  and  grooves,  and  slicking  together  an  end  and  two  side  pieces. 

Placing  the  frames  on  the  slates 

Pressing  the  frames  firmly  on  the  slates  with  a  machine-press 

Tiimraing  the  corners  of  the  frames 

Planing  the  frames - 

3'rinting  rules  on  the  inner  edges  of  the  frames 

Punching  holes  in  the  frames , 

Sowing  cloth  upon  the  frames  with  shoe-strings 

Packing  and  hoxiug  the  slates 


Total. 


Number    Number      Number 
of  boys,     of  women. 
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The  machine  for  printing  the  rules  on  the  frames  is  a  recent  .ind  valuable  invention.  The  rules  are  divided 
into  inches,  half  inches,  and  quarter  inches. 

These  slates  now  supply  almost  the  entire  market  of  this  country,  and  are  quite  extensively  shipped  to  England, 
Germany,  and  other  foreign  countries. 

THE  GENERAL  METHODS  OF  DRESSING  THE  VARIOUS  CLASSES  OF  ROCKS. 

1.  The  tools  employed  in  dressing  granite  are  the  set,  the  spalling-hammer,  the  pean'-hammer,  the  bush-hammer, 
the  chisel,  the  bush-chisel,  and  the  hand-hammer.  The  set  is  used  for  dressing  the  edges  of  a  block  to  a  line.  The 
spalling-hammer  is  sometimes  used  for  taking  off  larger  projectioTis  than  can  be  dressed  ofl"  with  the  set ;  but  such 
projections  are  commonly  taken  off  with  wedges  (or  "  i)lugged  off").  The  point  is  used  for  roughing  out  the  contour 
of  surfaces.  With  the  pean-hammer  the  projections  left  by  the  point  are  cut  down.  The  bush-hummer  imparts  a 
finish  according  to  the  number  of  cuts  employed.  The  chisel  is  used  for  finishing  moldings,  for  cutting  drafts 
around  rock-faced  and  pointed  work,  and  for  lettering  and  tracing.  The  bush-chisel  is  used  for  dressing  portions 
of  surfaces  not  accessible  with  the  bush-hammer.    The  set,  point,  and  chisels  are  driven  with  the  hand-hammer. 

The  steps  in  the  process  of  dressing  a  granite  surface  are:  Ist,  dressing  the  edges  to  a  line  with  the  set;  2d, 
roughing  out  the  surface  with  the  point;  3d,  cutting  down  the  irregularities  left  by  the  point  with  the  pean- 
hammer  ;  and,  4th,  dressing  down,  with  the  4-cut,  6-cut,  8-cut,  10-cut,  and  12-cut.  bush-hammers  successively,  the 
irregularities  left  by  each  preceding  tool. 

This  process  is  carried  out  to  different  degrees  for  the  different  kinds  of  finished  dressing  known  as  rock-faced 
work,  pointed  work,  single-cut  or  pean-hammer  work,  and  4-cut,  G-cut,  8-cut,  10-cut,  and  12-cut  work.  For  pointed 
work  there  is  usually  a  draft  chiseled  around  the  face,  after  which  the  space  within  is  dressed  to  a  level  with  the 
draft  or  is  given  a  certain  projection,  and  may  be  rough-pointed  or  fine  i)ointed.  Rock-faced  work  is  sometimes 
drafted.  The  surfaces  which  come  against  other  surfaces  in  masonry  are  dressed  to  a  degree  of  fineness  depending 
upon  the  closeness  of  joint  required.  Exjiosed  surfaces  are  not  often  finished  with  the  pean-hammer,  the  principal 
use  of  the  single-cut  being  to  prepare  the  surface  for  the  nest  finer  cut. 

The  condition  of  the  surface  at  the  completion  of  any  particular  cut  work  should  be  such  that  each  cut  in  the 
hammer  traces  a  line  its  full  length  on  the  stone  at  every  blow.  The  single-cut  should  leave  no  unevenness  exceeding 
one-eighth  of  an  inch,  and  each  finer  cut  reduces  the  amount  of  unevenness ;  and  the  12-cut  should  leave  no 
irregularities  other  than  the  indentations  made  by  the  impinging  of  the  cuts  in  the  hammer  upon  the  surface  of  the 
stone.  The  lines  of  the  cuts  are  made  to  be  vertical  on  exijosed  vertical  faces,  and  on  the  horizontal  and  unexposed 
faces  they  are  made  straight  across  in  the  direction  which  is  most  convenient. 

For  fine  and  accurate  work  all  the  tools  designated  in  the  complete  process  are  used,  except  that  a  o-cut 
hammer  is  often  substituted  for  the  4-cut  and  the  6-cut  hammers;  but  some  of  the  tools  are  ordinarily  omitted, 
the  6-cut  being  made  to  follow  the  pean-hammer,  and  the  10-cut  to  follow  the  6-cut,  etc. 

A  machine  operating  a  bush-hammer  by  steam  has  been  used,  but  not  extensively.  The  hammer  can  be  made 
to  strike  with  any  force  up  to  a  certain  degree,  but  it  cannot  be  guided  with  the  delicate  accuracy  with  which  the 
bush-hammers  are  manipulated  by  hand.  There  are  two  other  inventions  for  dressing  granite  by  machinery  not 
yet  extensively  tried.  One  of  these  inventions  is  the  sawing  of  granite  with  gang-saws  by  the  aid  of  chilled-iron 
globules. 

Granite  has  been  sawed  with  gang-saws  by  the  aid  of  sand  and  with  diamond-toothed  saws ;  but  the  former 
process  is  too  slow  and  the  latter  is  too  expensive  to  be  ijrofitable. 

The  essential  feature  of  the  other  invention  above  referred  to  is  a  tool-  or  cutter-holder  called  the  "chuck", 
which  is  furnished  with  three  or  more  circular  cutters  set  at  an  angle  to  the  plane  of  their  track  or  the  path  described 
by  the  edges  of  the  cutters  as  they  are  carried  round  in  a  circle  by  the  revolution  of  the  chuck  upon  its  axis. 

Machines  are  made  with  the  chucks  and  cutters  variously  adjusted  for  dressipg  plain  and  curved  surfaces,  the 
top  and  sides  of  blocks,  different  kinds  of  stone,  and  for  turning  columns. 

The  principal  objections  which  have  heretofore  been  urged  against  these  machines  are  that  the  sand  made  by 
the  dressing  gets  into  the  journals  and  between  all  the  rubbing  surfaces  of  the  machinery,  producing  rapid  wearing 
of  these  parts,  and  that  the  cutters  are  liable  to  chip  out  the  edges  of  the  blocks  of  stone.  To  overcome  the  latter 
objection  an  arrangement  has  recently  been  invented  for  producing  more  perfect  arrises. 

Granite  is  now  used  rock-faced  in  all  cases  where  this  mode  of  dressing  is  at  all  applicable.  The  use  of  granite 
for  tombstones  and  "ornamental  work  in  general  has  greatly  increased  since  the  introduction  of  machinery  for 
polishing.     The  cost  of  preparing  a  granite  surface  for  polishing  is,  however,  still  great. 

Before  the  inti eduction  of  machinery  for  polishing  a  polished  granite  surface  was  seldom  seen;  but  now  the 
polishing  of  granite  is  an  extensive  industry.  The  surfaces  are  prepared  for  polishing  with  the  10-cnt  or  the  12-cut 
bush-hammei-.  The  process  of  polishing  consists  in:  1st,  rubbing  with  sand;  2d,  with  emery;  and  3d,  with  putty- 
powder.  All  the,«e  polishing  materials  are  put  on  with  just  sufficient  water  to  make  a  ]>aste  which  is  not  gummy.  The 
process  is  commenced  with  rather  coarse  sand.  The  sand  constantly  works  off  and  is  caught  on  a  shelf  or  in  a  pit, 
and  for  a  time  fresh  sand  is  supplied;  but  as  the  surface  becomes  smoother  the  sand  is  taken  from  the  shelf  or  pit 
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and  put  back  Tipon  the  stone,  tlio  sand  beijip:  grotui<l  liner  and  finer  at  the  same  time  that  a  liner  surface  is  i)roduced. 
Tlie  impalpable  jwwder  or  nind  i)rodnccd  is  carried  ort'  by  the  water.  Emery  is  applied  in  the  same  manner  aa 
sand  alter  as  line  a  tinish  as  ]iossible  has  been  given  by  the  latter.  Putty-powder  is  rubbed  on  with  a  felt-covered 
block  to  give  the  surface  a  gloss  tinish.  Flat  surfaces  are  brought  to  a  horizontal  position,  and  the  sand  and  emery 
are  rubbed  on  with  a  horizontally-revolving  iron  wheel  made  of  several  concentric;  rings.  The  rubbing-wheels  are 
usually  from  12  to  IS  inches  in  diameter;  the  machines  are  constructed  on  various  plans,  so  that  the;  wheels  may  be 
carried  about  over  the  whole  surface  to  be  ])olished,  and  so  that  the  vertical  shaft  upon  which  the  wheels  are  carried 
may  be  raised  or  lowered  within  certain  limits  by  tlie  operator  to  give  difl'erent  degrees  of  pressure.  The  felt-covered 
block  for  rubbing  on  the  putty-powder  is  attached  to  the  bottom  of  the  wheel.  Straight  moldings  are  polished 
with  blocks  made  to  tit  them,  and  worked  back  and  forth  by  machines  called  "pendulum  machines".  Granite 
columns  sirt^  ])olished  in  lathes. 

2.  The  steps  taken  in  the  process  of  cutting  marble  are :  1st,  shaping  up  the  block  with  the  spalling-hammer  and 
pitching-tool ;  2d,  roughing  out  the  surface  with  the  point;  3d,  cutting  down  the  projection  left  by  the  point  with 
the  tooth-chisel;  and  4th,  cutting  the  surfa(;e  smooth  with  the  drove. 

The  spalling-hammer  is  used  for  breaking  off  the  larger  projections,  and  the  pitching-tool  is  used  for  dressing 
the  edges  to  a  line.  Chisels  having  a  bit  more  than  one  inch  in  width  are  called  "  droves";  smaller  sizes  are  called 
"  tools  ". 

A  finished  surface  is  usually  drove,  tooled,  or  polished.  Eock-faced,  pointed,  and  tooth-chiseled  work  are  seldom 
employed.  A  tooled  surface  is  made  with  the  chisel,  and  has  a  ridged  or  wavy  appearance  due  to  the  lines  of 
indentations  made  by  the  tool.  Surfaces  are  drove  preparatory  to  polishing.  The  steps  involved  in  the  process  of 
polishing  are :  1st,  rubbing  with  coarse  sand ;  2d,  with  finer  sand ;  3d,  with  coarse  grit ;  4th,  with  finer  grit ;  5th, 
with  pumice-stone;  6th,  polishing  with  Scotch  hone;  and  7th,  glossing  with  putty -powder,  with  sometimes  an 
addition  of  oxalic  acid.     Water  is  applied  in  every  step  of  the  process. 

It  is  usually  specified  in  contracts  for  polished  work  that  no  oxalic  acid  shall  be  used,  because  a  more  durable 
polish  is  obtained  by  the  use  of  the  putty-powder  alone. 

Small  blocks  are  rubbed  with  sand  on  the  rubbing-bed ;  otherwise,  machines  similar  to  those  used  for  polishing 
granite  are  used  for  applying  the  saud  and  putty-powder.  The  grit  consists  of  spalls  from  sand-rock  which  has  a 
texture  suitable  for  grindstones.  The  grit  and  pumice-stone  and  Scotch  hone  are  applied  by  hand.  Each  step  in 
this  process  must  eradicate  all  traces  of  the  preceding  step;  skillful  workmen  are  required,  and  the  work  of 
imparting  the  gloss  finish  cannot  proceed  so  long  as  there  are  any  scratches  whatever  left  in  the  surface. 

A  dressed  surface  of  most  colored  marbles  will  have  cavities,  which  must  be  filled  before  the  marble  is 
polished.  This  filling  if^  done  with  a  wax  made  of  .shellac  and  coloi'ed  with  any  non-oily  substance,  which  is 
applied  with  a  red-hot  strip  of  iron,  and  before  tlie  wax  cools  a  little  of  the  marble-dust  is  rubbed  into  it.  The 
same  material  is  also  used  for  cementing  pieces  of  colored  marble  together.  There  is  yet  no  substance  known  with 
which  white  marbles  can  be  filled ;  and,  fortunately,  the  need  of  filling  them  is  not  often  felt.  White  marbles  are 
usually  compact  and  colored  marbles  vesicular  in  structure. 

Marble  is  quite  extensively  sawed  with  machines  called  "  gang-saws  ",  employing  horizontally  recij^rocating 
saws  which  are  aided  by  sand.  The  saws  are  plates  of  iron  from  3  to  4  inches  wide  and  one-eighth  of  an  inch  thick  ; 
their  edges  are  smooth,  and  the  actual  cutting  is  done  by  the  sand.  As  many  saws  are  used  at  once  on  a  block  of 
stone  as  there  are  parallel  cuts  to  be  made.  The  saw-frames  are  supported  by  iron  rods  working  on  hinge-joints 
at  both  ends.  Some  machines  are  so  constructed  that  the  pressure  on  the  saws  is  simply  the  weight  of  the  saws 
and  frame ;  but  in  other  machines  the  frame  is  let  down  a  certain  amount  at  each  stroke  by  screws  worked  by  the 
machinery.     By  the  latter  arrangement  the  feed  can  be  regulated  to  suit  the  texture  of  the  stone. 

The  saud  is  placed  on  the  top  of  the  stone  and  fed  into  the  kerfs  with  a  water-drip.  The  sludge  from  the  ends 
of  the  saws  is  caught  in  a  pit,  the  silt  is  carried  off  by  the  water,  and  the  sand  is  shoveled  back  ui)on  the  stone. 

Iron  plates,  the  cutting  edges  of  which  are  segments  of  a  circle,  are  revolved  by  a  vertical  shaft  for  sawing 
circular  pieces  out  of  marble  slabs  for  sinks,  wash-stands,  etc.  The  saw  prepares  the  surface  for  the  process  of 
polishing. 

Various  machines  have  been  invented  for  doing  different  kinds  of  work  in  marble  dressing,  but  only  a  few  of 
them  are  found  at  all  in  use,  excepting  those  referred  to  above. 

In  many  localities  in  this  country  thinly-bedded  limestones  are  the  only  stone  material  near  at  hand  for  purposes 
of  construction.  The  beds  of  these  stones  are  usually  smooth  enough  to  be  used  in  ordinary  masonry  without 
dressing;  the  ends  are  jointed  with  the  pitching-tool  and  point,  and  the  faces  are  commonly  dressed  rock-face. 
Such  stones  are  not  used  to  any  extent  for  sui)erstructures,  ex(!ept  for  church  edifices,  their  i)rincipal  use  being  for 
building  foundations,  bridge  piers  and  abutments,  and  other  like  structures. 

lleavily-bcddcd  limestones  are  commonly  sawed  with  gang-saws,  and  the  various  kinds  of  finish  given  the  faces 
are  rock-face,  pointed,  tooled,  drove,  or  inbbed.  On  some  limestones  the  tooth-ax  is  used  after  the  point,  after 
that  the  ax-hammer,  and  then  the  diamond  hammer. 

For  carving  marble  and  other  stones,  as  for  carving  wood,  chisels,  gouges,  and  drills,  of  various  sizes,  and 
special  tools  for  special  kinds  of  work,  are  used. 
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3.  The  steps  in  the  process  of  cutting  sandstone  are  similar  to  those  in  the  process  of  cutting  marble,  except 
that  the  crandal  takes  the  ])lace  of  the  tooth-chisel  on  large  surfaces.  The  diamond-hammer  is  used  after  the 
crandal  on  some  kinds  of  sandstone,  and  the  bush-hammer  is  used  on  hard,  compact,  argillaceous  sandstones  like 
the  North  Eiver  blue-stone. 

Blocks  of  sandstone  are  sawed  with  gang-saws,  like  blocks  of  marble.  Some  sandstones  are  so  soft  when  first 
taken  from  the  quarry  that  they  can  be  sawed  with  gang-saws  without  the  aid  of  sand.  Diamond-toothed  saws 
have  been  successfully  used  for  sawing  the  Portland  (Connecticut)  brownstone.  These  saws,  while  they  cut  the 
harder  varieties  of  sandstones  more  rapidly,  are  much  more  expensive  than  the  ordinary  gang-saws. 

A  rubbed  surface  is  the  finest  finish  of  which  sandstone  is  susceptible.  The  surfaces  may  be  rubbed  with 
sand  alone,  or  with  sand  followed  by  grit. 

Slabs  of  North  Eiver  blue-stone  are  planed,  like  slabs  of  slate,  before  they  are  rubbed. 

4.  The  greenstone,  or  serpentine,  which  has  been  used  so  largely  for  the  construction  of  dwellings  and 
other  buildings  in  Philadelphia,  and  to  some  extent  in  other  eastern  cities,  is  dressed  rock-face.  The  rock  is 
considerably  broken  up  in  quarries  by  natural  joints,  and  is  still  more  broken  up  by  the  powder  used  in  quarrjing. 
A  greenstone  building  standing  among  other  buildings  presents  a  pleasing  appearance,  but  many  greenstone 
buildings  together  present  a  less  agreeable  appearance;  there  is  a  harshness  which  has  become  more  apparent 
with  the  increased  use  of  the  stone,  and  which  has  finally  driven  the  stone  almost  entirely  out  of  use.  But  the 
greenstone  is  certainly  capable  of  producing  beautiful  architectural  effects  by  contrast.  Thus  far  the  quarries 
have  been  worked  in  the  outcrop  only.  Upon  the  further  development  of  the  quarries,  and  more  systematic 
working,  larger  blocks  applicable  to  a  greater  variety  of  purposes,  and  a  material  more  susceptible  of  dressing, 
may  be  produced. 

For  carving  stones,  as  for  carving  wood,  chisels,  gouges,  and  drills  of  various  sizes,  and  special  tools  for 
special  kinds  of  work,  are  used. 

There  can  hardly  be  said  to  have  been  any  advance  made  in  the  method  of  carving  stone  since  the  stone  age, 
when  the  savage  chipped  one  stone  with  another ;  but  the  sand-blast  method  bids  fair  to  supersede  the  old  method 
for  some  kinds  of  work. 

The  sand-blast  has  been  most  extensively  used  for  engraving  glass,  but  it  has  been  to  some  extent  used  for 
carving  stones.  At  a  high  velocity  of  impact,  grains  of  sand  will  cut  or  wear  away  substances  much  harder  than 
themselves.  For  engraving  or  carving,  sand,  grains  of  quartz,  or  any  other  hard  material  is  rapidly  driven 
against  the  surface  to  be  cut  by  any  propelling  force ;  a  rapid  jet  or  current  of  steam,  air,  water,  or  other  suitable 
gaseous  or  liquid  medium  is  preferred. 

A  peculiarity  of  the  sand-blast  is  that  the  grinding  or  cutting  action  may  be  made  to  take  place  upon  irregular 
surfaces,  cavities,  corners,  and  recesses  hardly  accessible  to  ordinary  methods. 

■  The  business  of  carving  stones  is  yet  in  its  infancy  in  this  country,  but  it  is  rapidly  increasing ;  buildings,  both 
public  and  private,  being  more  ornamented  with  carved  stones  as  the  wealth  of  the  country  increases. 
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DESCRIPTION  OF  PIRATES  ILLUSTRATING  QUARRIES  AND  QUARRY  METHODS. 

Plate  XIX. Portions  of  several  more  or  less  connected  excavations,  worked  independently  of  each  other.     Posts  or  pillars  are  left  to 

support  the  hanging  wall  or  roof.  On  the  floor,  in  the  foreground,  is  a  Wardwoll  channeling-niachine  for  cutting 
the  marble  into  long  rectangular  blocks.  Whenever  it  is  necessary  to  make  the  quarry  deeper  (to  "  go  down  in 
the  floor"),  one  of  the  long  blocks  is  cut  into  short,  nearly  cubical  pieces,  called  "  key-blocks".  The  (ir.st  key- 
block  may  bo  broken  oft'  more  or  less  near  the  bottom  by  driving  wedges  into  one  of  the  channels.  After  the  first 
key -block  is  completely  removed  (the  bottom  may  have  to  bo  dug  out  in  fragments)  a  row  of  holes  is  drilled  along 
the  bottom  of  the  second  key-block,  and  wedges  are  driven  into  these  holes  to  raise  the  block  from  its  bed.  In 
this  manner  each  succeeding  key-block  is  taken  out.  A  long  block  is  then  raised  by  driving  wedges  into  holes 
drilled  along  the  bottom.  The  long  blocks  are  split,  along  the  lines  of  stratification,  into  pieces  which  can  be 
handled  by  the  hoisting  machinery.  The  small,  waste  material  is  raised  to  the  surface  in  cages,  which  are 
.shown  attached  to  the  derricks. 

Plate  XX.— Small  portion  of  the  second  excavation  of  Plate  XIX,  as  seen  from  the  opposite  direction.  The  inclined  channels  on  the 
hanging-wall  side  are  cut  with  the  diamond  channeling-machine.  The  machine  in  operation  is  a  diamond 
gadding-machine,  by  which  the  necessary  holes  for  splitting  up  a  long  block  are  being  drilled.  The  quarried 
blocks  are  attached  to  the  derrick  ropes,  as  shown  in  the  foreground,  and  hoisted  to  the  surface. 

Plate  XXI. — Portion  of  the  second  excavation  of  Plate  XIX,  at  an  earlier  period,  when  the  excavation  was  just  being  cut  through  under 
the  pillar.     The  excavations  are  usually  carried  down  by  steps,  as  shown  on  this  jdate. 

Plate  XXII. — Excavation  in  nearly  horizontally  stratified  marble.  The  quarry  floor  is  kept  parallel  with  the  stratification,  and  the 
channels  are  cut  at  right  angles  to  the  stratification  with  bars  by  hand  or  with  the  diamond  channeling-machines. 
The  roof  is  strong  and  capable  of  supporting  itself  over  a  wide  span.  However,  the  pillars  left  in  these  quarries 
are  not  suflficieut  to  supjiort  the  roof  properly,  and  large  masses  of  roof  occasionally  scale  oft'  and  fall  into  the 
bottom  of  the  quarries.  It  can  hai'dly  bo  hoped  that  no  serious  accident  will  ever  result  from  these  falls,  though 
it  is  claimed  that  no  persou  was  ever  injured  by  them. 

Plate  XXIII. — Illustration  of  the  method  of  quarrying  sandstone  by  channeling  and  wedging.  The  end  of  the  quarry  on  the  left  of  the 
picture  is  cut  oft  by  a  channel  about  two  feet  in  width,  and  the  back  of  the  quarry  is  cut  off  by  a  similar  channel, 
so  that  a  block  may  be  detached  by  a  row  of  wedges  parallel  to  the  first  channel.  Two  men  are  driving  a  row  of 
wedges,  each  man  striking  an  alternate  wedge  as  he  moves  forward.  Two  others,  with  picks,  are  cutting  grooves 
for  rows  of  wedges.  The  manner  of  splitting  the  blocks  w'ith  the  stratification  is  shown  in  the  foreground  to  the 
right. 

Plate  XXIV. — Greenstone  or  serpentine  quarry.  The  rock  is  naturally  much  broken  up  by  joints,  and  it  is  still  more  broken  up  by  the 
powder  with  which  it  is  quarried. 

Plate  XXV. — Wardwell  channeling-machine.     For  description,  see  page  35. 

Plate  XXVI. — Two-spindle  diamond  channeling-machine.    For  description  and  use,  see  page  35. 
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Table  I.— GENERAL  STATISTICS  OF  THE  QUAKRYmG  INDUSTRIES  OF  THE  UNITED  STATES:  1880. 


15 


21 


States  ftiul  Territories. 


Total  for  United  States  . 


TOTALS  IIY  KINDS  OF  UOCKH. 


Marble  and  limestone  (a)  .. 

Sandstone 

Crystalline  siliceous  rocks. 
Slate 


TOTALS  Br  STATES  AX1>  TERltlTOHIES. 


California — 

Colorado 

Connecticat . 

Dakota 

Delaware  — 


Georgia . 
niiuois.. 

Iowa 

Indiana . 

Kansas . . 


Kentucky 

Maine 

Maryland 

Massachusetts . 
Michigan 


16  !  Minnesota 

17  ;  Missouri 

18  j  Nebraska 

19  New  Hampshire . 

20  New  Jersey 


New  Tork 

Ohio 

Pennsylvania . 
Khode  Island  . 
Tennessee 


Vermont 

Virginia 

Washington  ... 
"West  Virginia . 
"Wisconsin 


•^fT«f       Capital  iu- 


Value  of  pro- 

'  duct  in  cenans 

year. 


DoUars. 
25,414,497 


CubicfceL 
115,380,133 


10, 565, 497 
6,  229,  600 
5,  291,  250 
3, 328, 150 


100, 000 

13, 500 

1, 730,  560 

3,500 

4.800 

60,600 

2,120,000  I 

556,775 

613,  560  ! 

7.3,700 

143,250  j 
2, 285,  500 

307,  935 

1,  616,  850 

74,700 

284,  225 
328,  550  ' 

5,000 
128,  800 
231,  900 

1,  080,  445 
4, 166,  802 

3,  077,  885 
476,  000 
131,  700 

4,  732,  040 
721, 250 

2,500 
55,350 
286, 820 


JDoUara. 
18,356,055 


65,  523, 965 
24,  776,  930 
20,  .506,  668 
4,  572, 670 


413,  000 
662, 790 

3,  527, 400 

38,400 
4.5,  900 

288,  960 
13, 321, 199 
10, 929,  783 
8, 413,  827 
1,  400,  346 

1,724,675 
2, 46.5,  670 
1,  375,  917 
5, 468,  030 
648,  060 

3, 169, 113 

4,  699,  600 
330,  000 

1,  920,  340 
3, 251, 621 

6,  057,  278 
19,  673, 309 
15,  310, 184 

1,  352,  900 
792,  621 

2, 468, 150 

1, 316,  556 

32,  500 

294,700 

3,  981,  304 


6, 856,  681 
4,  780, 391 
5, 188,  998 
1, 529,  985 


172, 450 
SO,  400 
1, 087, 425 
12.  000 
12,  600 

68,  980 
1, 342, 572 
670,754  I 
633,775 
142,  570  j 

92,216 

1,259,086 

346,  629 

1,  711, 104 

79, 165 

255, 818 
613, 171 

15,  000 
303,  066 
514, 420 

1, 261, 495 

2,  541,  647 
1,  944,  208 

623,  000 
192,  695 

1,  752,  333 

410,  678 

3,044 

16,  689 
227, 065 


For  quar- 
rying. 


For  hoist-  For  dress- 
ing, ing. 


Value  of  ex- 
plosives used 
in  censuB 
year. 


DoUara. 
192, 175 


61, 408 
27,  571 
70,  397 
32, 799 


6,805 
6,859 
2,300 


927 
14,744 

5,725 
29,  355 

1,  222 

3,812 
3,050 


14.  819 
18,  763 
3.1,  820 


12,300 
3,911 


a  With  ' '  Marble  and  limestone ' '  is  included  one  qnany  of  serpentine  rocks. 
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KUMBER  OF  LAUOKEKB  EMI'LOYED  DURIKO  CEK8US  YEAR. 


I  On  three- 
fourths 
time. 


Gn-ntcst 
nuiubtT 
employed. 


Males    I    Hales 
nbovo  10  '  below  Hi 
years  of     years  of 


5,001 
i,I60 
2,ai2 
1,022 


11,477 
3,033 


15,  3r>3 
9,428 

11, 340 
2,814 


"iS^i^SSt 


11,  269 
6,623 
6,130 
1,695 


2,756 
1,219 
4,501 


4,439 
2,091 
1,258 


UEAKS  OF  TBAXSPOBTATIOH. 


Number 

pf 
wagons. 


Number  I  Number  Ln""''*'' 
of  vessels,    of  cars,   "'teff" 


1,571 

111 

1,023 

73 

981 

81 

110 

2,186 
2,083 
1,458 


2,315 
•  2,  091 
1,788 


3,302 
4,902 
4,284 


2,287 
2,075 
1,701 


1,987 
1,819 
1,121 


3,220 
4,856 
4,078 


2,426 
2,943 
2,904 


54 

266 

44 

39 

343 

16 

14 

57  I. 
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Table  II  —STATISTICS  OF  THE  QUARRYING  INDUSTRIES  OF  THE  UNITED  STATES,  SHOWING 
NUMBER  OF  QUARRIES  AND  PRODUCTION,  BY  KINDS  OF  ROCK  AND  BY  STATES  AND 
TERRITORIES:  1880. 


states  and  Territories. 


Total  ITuitod  States  ... 
Marule  and  limestone  (a)  . 


IlHuois 

Indiana  — 
Iowa 

Kansas  ... 
Kentucky. 


Maryland 

ilaaaaclmaetta  - 

Michigan 

Minnesota 

Missouri 


Nebraska 

New  York 

Ohio 

Pennsylvania  (o) . 
Tennessee 


Vermont . . . 
Virginia  . . . 
"Wisconsin  . 


Colorado 

Connecticut. 

Dakota 

Illinois 

Indiana 


Iowa 

Kansas 

Maasachnsetta . 

Michigan 

Minnesota 


M 

New  Jersey. 

Kew  York  . . 


Pennsylvania  . 


"Washington  ... 
^VcBt  Virginia  . 
"Wisconsin 


CUV6TAIX1XF.  SILICEOUS  HOCKS  . 


California  ... 

Colorado 

Connecticut. 
Delaware  ... 

Georgia 


Maine 

Maryland 

Massachusetts . 

Minnesota 

Missouri 


^^^^^'     Capital  inv«ted. 


DoUart. 
25,414,497 


1,025,500 
100, 000 
1,  217, 150 
11,050 
35,  000 
a  With  "Marble  and  limestone"  Is  included  one  qnarry  of  serpentine  rocks. 


10, 5B5, 497 


Product  in  census     Value  of  product 
year.  in  census  year. 


Cubic  feet. 
115,380,133 


2, 101,  200 
539, 060 
552,  775 
59,700 
143,  250 

142, 435 
284,  500 
61,  050 
159,  575 
242, 350 

5,000 
508,  620 
872, 102 
592, 160 
131,  700 

3, 886,  000  j 
35,  000 
248,420 


13,  013, 139 
8, 102, 115 

10,  772,  283 
I,  340,  sie ' 

1,  724,  675 

! 

70,617  I 

99,425 

97,  800 

2, 816,  298 

4,419,300  j 

330,  000 

2,  836,  025 

11,  098,  583 
3, 339, 722 

792,  621 

1, 192, 100 

20,  000 

3, 458,  916 


2,000 
1, 167,  500 

3,500 
18, 800 
73,  900 

4,000 
14,  000 
95, 800 
13,650 
113,600 

51, 200 
210, 100 
510, 775 
3, 294, 700 
560, 825 

1,600 
55,350 
38,400 


100,  000 
11,  500 

563, 060 
4,800 
60,  000 


108, 750 
988, 200 
38, 400 


157,  500 
66,000 
729,  980 
550,  260 
324,  000 

194,  000 
2,  384,  791 
2,  980,  353 
8,  574,  726 
6,  229, 110 

14,000 
294, 700 
522, 388 


413,  000 
,554,  040 
2,  539,  200 
45,  900 
278, 960 

2,  203,  070 

1, 182,  500 

4,  623, 125 

28,  815 

80,  300 


Dollart. 

18, 356, 055 


1,  320. 742 
593, 375 
066,554 
131,  570 
92,216 

65,  929 
230,  495 

26, 085 
201,  ,593 
421,211 

15, 000 
431,  439 
669,  723 
240,934 
192,  695 

1,  340,  050 
27,750 


9,000 

680,  200 
12.000 
21,  830 
40,  400 

4,  200 
11,000 
144,  294 
53,  080 
41, 150 

81,  900 
400, 420 
724,556 
1,  871,  924 
627, 943 

2,000 
16,689 
37,745 


5, 188, 998 


172,450 
41,400 
407,  225 

12,  600 
64,480 

1,  n.'i,  286 

224,  000 

1,329,315 

13,  075 

110.000 
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Table  II.— STATISTICS  OF  THE  QUAERYING  INDUSTRIES  OF  THE  UNITED  STATES— Cont'd. 


states  and  Territories. 


Number   of 
quarries. 


Capital  invested. 


Product  in  census 
year. 


Value  of  product 
year. 


dtvsTALLiNB  8IUCE0US  uocES — Continned. 

New  Hampshire 

New  Jersey 

New  York 

Pennsylvania 

Khode  Island 

Vermont 

Virginia 

■Washington 

JJLATE 

Georgia 

Maine 

Maryland 

Hassachusetts 

New  Jersey -. 

NewXork 

Pennsylvania 

Vermont 

Virginia 


VolUirs. 

128,800 
10,500 
16,000 
243,  500 
476,000 

50. 140 

631,  250 

1,000 


Ouiie  feet. 

1,920.340 

820, 000 

42,  400 

3, 028,  222 

1,  352,  900 

187, 140 

i,  181,  556 

18,  500 


660,  000 
59,  600 
19,400 
11,  300 

45,  050 

1,681,400 

795,  900 

55,  000 


Squares, 

457, 267 


1,000 
26,200 
12,  280 

1,550 


19,850 
271.  313 
108,  891 

11,500 


Dollars. 

303,066 
99.000 
10,000 
211,454 
623,000 

59.  675 

331,928 

1.014 


4.500 
83.800 
5G.70O 

7,000 
15,  000 


353,  608 
51.060 


VOL.  IX- 


-4  B   S 
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Table    III.— EXTENT    TO    WHICH    BUILDING    STONES    AND     SLATES    ARE 

LIMESTONE  AND  MARBLE. 


QUARRIED     FOR 
APPLIANCES 


States  and  Territories. 

Nnmbcr 

of  (juar- 

ncs. 

Cnpitol  in- 
vested. 

Total 
amount  of 
excavation. 

Product  In 
census  year. 

Value  of 
product  in 
census  year. 

KUHOBR  OF  MACUCtEB  EM- 
PLOTKU. 

1 
Valno 
of  explo- 
sives 
used  in 
census 
year. 

MUMBBR  OP  U0XTH8  W  OP- 
EBATIOK  IX  CE.N8U8  TEAB. 

For  quar- 
rying. 

For 
hoisting. 

For 
dressing. 

1     On 
On  full      three- 
time,      quarter 
time. 

On 
half 
time. 

The  trnitod  States.'. 

615 

DoUart. 
10,540,497 

Oubie  yards. 
50,520,854 

Cubic  feet. 
65,373,065 

DoUan. 
6,846,681 

190 

706 

497 

Dottan. 
61. 358 

4,993           87 

S3 

38 
65 
128 
17 
19 
3 
4 
4 
33 
27 
1 
55 
119 
23 
13 
18 
2 
46 

2,101,200 
539, 660 
552,775 

59,700 
143,250 
142,435 
284,  .WO 

61,  OriO 
159,  575 
242,  350 
5,000 
508,  6J0 
872, 102 
567, 100 
131,  700 
3,880.000 

35, 000 
248,420 

10,073,350 

5,  619, 495 

6,491,897 

219,  390 

934,  400 

121,424 

173,  000 

501, 130 

1,305,149 

622,  775 

200,000 

7,958,028 

7,681.563 

i,  192,  OOO 

331,  255 

2,  438,  858 

1,280 

1,464,200 

13,013,139 

8,102,115 

10,772,283 

1,340,3« 

1,721,075 

70,  617 

99,  425 

97.  800 

2,  810. 298 

4,  419,  3U0 

330,  0<  0 

2,830,025 

11,098,583 

3, 189,  722 

792,  021 

1, 192, 100 

20,  000 

3,458.916 

1,320,742 
693,375 
666,  554 
131,  570 
92,  216 
65,929 
230. 495 

26.  085 
201,  593 
421,211 

15,  OOO 
431,4.'i9 
669,  723 
230.  934 
192,  095 
1,  340,  050 

27,  750 
189,  320 

15 
18 
2 

63 
90 
108 
34 
18 
2 
3 
1 
56 
8 
4 
103 
62 
27 
30 
81 

21 
14 
11 
3 
2 

1 

6,705 

1.600 

6,644 

35 

927 

296 
533 
894 
136 
160 

17 

39 

30 

173 

254 

8 

434 

1,029 

,           232 

124 

170 

12 

400 

4 
5 
34 

2' 

4 

23 

13 
1 

T'                  -_ 

2 

10 

7 
8 

Massachusetts 

35 

600 
3.522 
2,525 

125 
7,839 
12, 140 
7,215 

605 
3,971 

3 

a 

6 

15 
4 

10 
14 
83 

20 

4 
3 
9 

1 

1 

14 

Pennsylvauia  (a) 

2 

4 
404 
12 

2 
2 
4 

18 

Wisconsin 

1              '' 

16 

6,730 

a  Tbo  quarry  of  serpeotine  isclnded  in  this  group  ia  Table  II  is  here  omitted. 
SAIfDSTONE. 


The  United  States. . 

502 

6,229,600 

38, 185, 533 

24,776,930  | 

4,780,391 

40 

634 

27,  571 

4,166 

22            16 

I 

1 

5 
5 
3 

15 
5 
5 
5 
20 
ISl 
126 
95 

1 
10 
14 

2,000 

1, 167,  500 

3,  .iOO 

18.  800 

73, 900 

4,000 

14,  000 

95,  800 

13,  050 

113,  COO 

51,200 

210, 100 

510,  775 

3, 204,  700 

560,  825 

1,500 

55,350 

38,400 

10,  000 

4,357,000 

7,260 

19.  900 

107,  730 

137,  000 

17,  000 

860,  000 

240.  600 

79,822 

425, 185 

2,  384,  000 

7,727,523 

15,  219,  703 

5,  858,  650 

2,000 

551, 5C0 

180,  600 

108,  750  1 
968,  200 
38,400 
308,060 
311,  712  ] 
157,500  1 
06.000  ; 
729.980  ! 
530,260 
324,000 
194,  000 
2,384,791  , 
2, 980,  353 
8,574,726 
6,229,110 
14,000  1 
294,  7110  1 
522.388 

9,000 
680,  200 
12.  000 
21.  830 
40,400 
4,200 
11,000 
144,  294 
53,  080 
41, 150 
81,  960 
400,  420 
724.  556 
1,  871,  924 
627,  943 
2,000 
16,689 
37,  745 

4 
26 
1 
5 
17 

1 

200 
4,329 
324 
100 
610 
215 

24 
53 
6 

18 

18 

12    

3 

1 

46 
20 
20 

144 
43 
35 
41 

212 

Tvniisna 

Massachusetts 

19 
12 

6 
15 
23 
28 
385 
73 

1 
13 

5 

1 

2,026 

622 

210 

35 

1,424 

4,229 

6,623 

6.425 

20 

696 

483 

2              6 

■.|--      *  1 

4 

1 

5 



New  York 

1,537    

1.054  !           8 

i 

6 

4 

79 
9 

735 
12 
85 
81 

"West  Virginia 

1                3 
!              3 

:;:::;::i — i\ 

1 

CRYSTALLINE  SILICEOUS  ROCKS. 


The  United  States- 


California 

Colorado 

Connecticut. 
Delaware... 

Georgia 

Maine 


i,ta. 


Mil 

Missonri  . 

Xew  Hampshire  . 

Xt^w  .Jorsey 

New  Yorlt 

Ponnsylvania  — 
Khodc  Island 


16  Vermont 

17  Virginia 

18  Washington 


5, 291, 250  I      27, 090,  841 


100,  000 

11,500 

563,060 

4,800 

CO,  000 

1,  62.^,  500 

106,  OCO 

1,  217, 150 

11,  050 

35,  000 

128,  800 

10,  500 

16.  000 

243,  500 

476,  000 

fiO.  140 

631.250 

1,000 


377, 000 
114,000 

1,832,  90 
2,100 

5, 050,  000 


413,000 

554,  OJO 

2, 539, 2t0 

45, 900 

278,960 

2,203,670  ' 

1. 182,  500 

4,  623, 125 

28,815 

86.  300 

1, 920,  340 

820,  000 

42,400  ' 

3,028,222  ' 

1,  352,  900 

187,140  \ 

1,181,556 

18,500  '■ 


1,175,286 
224,0110 
1,329.. IIS 
13,  075 
110,000 
303,060 
99.000 
10,000 
211,4.^)4 
623,  000 
59,  675 
331,  928 
1,044 


322   !      70,397 


1,000 

300 

9,261 


9,494 
3,275 
26,  894 


2,832 

126 

38 

23 
36 
288 
30 
24 

556 
67 

856 
20 
21 

325 
20 
27 

159 

166 
99 

110 
5 

24 

22 
13 
34 
4 

16 

9" 

4 

6 

The  United  States.. 


SLATE. 


Georgia 

Maine 

Maryland 

Massnchusctts  . 
New  .Tt-rsey 

wTork 

Pennsylvania  .. 

Vcnnont 

Virginia 


660,  000 
59,  .500 
19,400 
11,300 
4!),  050 
1,  681,  400 
795,  900 
55,  000 


50,  000  I 

440,  900 

403,310 

84, 000 

37,  344 

1, 198, 100 

6,  383, 437 

4,  973,  800 

170,000 


1,000 
20,  200 
12,  260 
1.  550 
4,083 
19,  850 
271.  313 
108,  891 
11,500 


4.500 
83,  800 
56,7(19 
7,000 
15,000 
95,500 
863,877 
352,608 
51,000 


2.481 
12.  900 
8,114 
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PUKPOSES  OF   CONSTKUCTION    IN   THE   UNITED    STATES,  AND   THE  CAPITAL,  LABOR,   AND 
DEVOTED  THERETO. 

LIMESTONE  AND  MARBLE. 


NLMIIEK  OF  LABORERS  EMPLOYED  DURDtG  CENSUS  YEAR. 

KUMBEB  OF  ADIMALB  EM- 
PLOYED. 

MEAKS  OF  TRASSPORTATION. 

AVEBAOE  DAY'S  WAGES. 

Greatest 
nuiuber 
employed. 

Males 

.ibove  16 

yetirs  of 

age. 

Males 
below  10 
years  of 

of  age. 

Employed 

in  (juarry- 

mg. 

Employed 
in  dressing. 

Niunber 
ofhorses. 

Number 
of  mules. 

Number 
of  oxen. 

Number 

of 
wagons. 

Number 

of 
vessels. 

Number 
of  cars. 

Number 
of  locomo- 
tives. 

Skilled 
labor. 

Unskilled 
labor. 

15,632 

15,  349 

283 

11,259 

2,752 

4,427 

586 

163 

1,566 

HI 

363 

2 

$2  24 

$1  34 

2,208 

1,636 

2,018 

404 

806 

153 

152 

45 

1,035 

354 

55 

1,291 

1,781 

642 

443 

1.896 

51 

660 

2,181 

1,  573 

2,003 

392 

791 

147 

126 

43 

1,033 

335 

55 

1,200 

1,700 

632 

440 

1,862 

51 

657 

27 
65 
16 
12 
15 

6 
26 

2 

19 

1,913 
1,054 
1,786 
257 
486 
113 
123 
45 
768 
267 
40 
744 
1,150 
577 
377 
915 
45 
599 

265 
132 
102 
101 
140 
30 
29 

355 

504 

798 
82 

199 
4 
10 
30 

316 
64 
23 

326 
1,041 

126 
18 

103 

38 

171 
137 
160 

23 

57 
8 
7 

10 
140 

S9 

41 

51 
46 
40 

2  41 
232 

2  04 
2  41 

2  06 

3  00 
1  58 

1  65 
1  30 
1  35 
1  30 
1  41 
1  21 
1  25 
1  37 
1  68 
1  74 
1  75 
1  25 
1  20 
1  18 
1  05 
1  15 
1  05 
1  45 

1 

■> 

323 

8 

6 

2 

4 

1 

i 

5 

2 

6 

10 

2 

R 

210 
22 
15 

442 
98 
36 
30 

943 
6 
61 

4 
75 

2  63 
2  44 
2  75 
2  48 
2  00 
1  70 
1  76 

1  93 

2  60 
2  16 

10 

21 
10 
3 
34 

21 
22 
20 
65 

24 
2 

186 
346 
95 
26 
53 

5 

14 

22 

4 

187 

12 
13 

2 
38 

15 

113 

5 

16 

3 

427 

i 

6 

i2 

88 

i 

2 

3 

18 

SANDSTONE. 


9,567 

9,428 

139 

6,623 

1,219 

2,089 

140 

277 

1,023 

73 

•      72 

2 

$2  35 

$146' 

39 
984 

35 
107 
150 

73 

30 

74 

169 

582 

1,830 

3,121 

1,560 

12 

154 

160 

39 

984 

35 

106 

128 

73 

30 

330 

147 

74 

169 

582 

1,  772 

3,096 

1,537 

12 
154 

160 

39 

791 

26 

74 

67 

33 

16 

271 

142 

59 

90 

389 

1,540 

1,793 

1,  0S2 

6 
75 
130 

5 
43 
18 
26 
41 
26 

4 
55 
26 
14 

4 
79 
426 
812 
423 

41 

2 
282 
9 
6 
16 

3  60 

1  98 

2  00 

2  08 

3  00 
I  50 

1  02 

2  05 
2  12 
2  50 
2  19 
2  30 

1  64 

2  15 
2  18 

4  25 
2  71 
2  62 

2  17 
1  29 
1  50 
1  17 
1  50 
142 
1  13 
1  50 
1  31 
1  60 
1  66 
1  40 
1  13 
1  46 
1  42 
1  75 
1  40 
1  52 

1 

172 

160 

25 

? 

3 

1 

22 

33 
10 
6 
3 
61 
13 
15 
15 
126 
176 
231 
280 

i 

30 

1 

■i 

20 
8 

2 

6 

12 

8  < 

S 

32 

5 

7 

4 

65 

235 

170 

164 

7 

2 

8 

8 

2 

0 

in 

15 
6 

11 

37  1 

5 

7 
15 
16 

;:::::::;:  

12 

58 
25 
23 

13 

27 
17 

58 

31 
15 

2 

14 

15 

16 

28 
62 

11 

3 

20  1 

4    

17 

18 

CEYSTALLINE  SILICEOUS  KOCKS. 


1,258 

105 

652 

8 
12 
69 
7 
3 

206 

]             28 

>            306 

3 

16 

13 

106 

44 

2 

3 

218 
12 
148 

3  37 
2  66 
2  40 
2  00 
2  60 


2  15 
2  22 
2  25 


1  25 
1  28 
1  49 
1  02 
1  33 
1  35 
1  50 
1  58 
1  21 


SLATE. 

3,  033 

2,  814 

219 

1,695 

l,3g4 

271 

20 

i 

110 

72 

$175 

$117 

10 
211 
126 

10  ' 

7 
81 
74 
18 
42 

114 
829 
468 
63 

3 
83 
52 

4 

3 
14 

1 

1  75 

1  75 

1  OU 

2  CO 
1  75 

1  57 
1  70 

1  59 

2  00 

1  00 
1  27 
1  11 
1  50 
1  21 
1  25 
1  14 
123 
80 

1 

203  1 
123  ( 

8 

62 

2 

2 

6 

3 

4 

1                  42 

143 

1,C31 

755 

93 

1 

3 
8 
37 
39 
5 

141 
1,458 

722 

2 
173 
33 

20 

870 

31 

19 
99 

92    .. 
15 

6 

6 
6 

10 

7 

4 

8 

1          

9 

!"■ 

1 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 


I  tliiH  table  do  not  i 


_         ^  _    nliors  of  qiinrrics  n^presented 

totheftoct'thrt'thedata  fortiiis  tabic  wero  not  obtained  /or  all  quarrios  from  which  Matist 


NOTK.— It  will  bo  noted  that  tl 
„  -he  fact  that  the  data  for  this  tt, 
advisable,  for  various  reasons,  to  introduce  certain  qnarries  h 

MAINE— Crystalline  Siliceous  Kocks. 


ifles  agree  with  those  given  in  the  ttiblea  precedinc.    This  is  due 

.^ _  of  business  were  received;  and,  on  the  other  hancC it  was  jud(;ed 

altilouph  their  product  during  the  census  year  did  not  reach  a  valuation  of  $1,000. 


SPECIFIC  VABIKTT  OF  STO!tE. 


Loc.ition  of  quarry. 


2  miles  east  of  Jonesboro* 

4  miles  southwest  of  Indian  River. 
6  miles  southeast  of  Addison  Point . 
West  Sullivan 


West  Snllivan  . 


Washington  . 


2  miles  south  of  Mount  Desert  . 
2J  miles  south  of  Mount  Desert. 


beer  Isle !...  do 


Maine  Red  Granite  Company  . 


Bod  well  Granite  Company 

H.  B.  Nash  (Diamond  Granite  Quarry)  . . 
Pleasant  River  Black  Granite  Company. 
J.  H.  Stimpson 


Crabtree  &.  Hsrvey 
Joseph  H.  West  . . 
Blaisdell  Brothers 


Collins  Granite  Company  . 

G.  W.  CoUins  &  Co 

Chase  cfc  Hall 

Paul  Thurlow  i  Co 

Owens  &  McGee 


Deer  Isle I  Hancock  Goss  &■  Goss 

Green's  Landing i--.  do James  &  C.  A.  Bayard 

rr:inkfort !  Waldo [  Jlonnt  Waldo  Granite  Works. 

Prospect  ' do Edward  Avery 

Swanville I do I  Oak  Hill  Granite  Company 


Lincolnville '  Waldo 

a  miles  north  by  west  of  Vinal  I  Knox  . . 
Haven.                                               I 
nal  Haven do  . . 


do  . 


.do  . 


Popular  name. 


Beach  Grove  Granite  Company : ;  Granito . 

JohnS.  Hopkins ; do  . .. 


J.S.BIaik ...do. 

Bodwell  Granite  Company j do 


Bodwell  Gr.init«  Company !]  Granite. 

D.avis  Tilson    l' do... 

Dix  Island  Granite  Company '■'....  do  ... 

Ward&  Woodward I do  ... 

Eodwell  Granite  Company 1...  do  ... 


Vinal  Haven I  Knox 

Hurricane  island do 

Dix  island | do 

South  Thomaston .--  do 

. .  do I  ■ . .  do 

South  Thoniaston Knox   Mirrick  Sawyer !|  Granite. 

...do do j  M.  T.  J.'imerson  &  Co ' do  ... 

,  _  <io    do I  Katban  Stanton [-■-  do  ... 

4  miles  east  of  Saint  George do Atlantic  Granite  Comp.iny I do  ... 

3i  miles  southeast  of  SaintGeorge do Clark's  Island  Granite  Company do  ... 


.Saint  George 


Knox  I  Wild  Cat  Granite  Company Granite  . 

i  ! 

Long  Cove  Granite  Company 


Waldoboro' Lincoln  — 

Jetterson ....do 

Round  Pond I . . .  do 

2i  miles  east  of  Augusta [  Kennebec 

2  miles  west  of  Augusta ' do 

Augusta do 


do 


2i  miles  west  of  Hallowell do 


Day  &Otis  

J.P.Gliddeu 

Brown,  McAllister  &  Co 


A.  A.  Young 

Kennebec  Granite  Company . 

J.L.Dutton     

Wall  &  Packard 

Hallowell  Granite  Company . 

J.F.Gordon. 


Somerset j  Lawton  Brothers 

. ..  do i  Joseph  Taylor... 


A.  W.  AVoodman Granite . 

Maine  Centr.il  Railroad  Company |i...  do  ... 

Emi'ison  &  Bryant ]' do  . .. 

J.  H. riummer i; do  ... 


Bryant's  Pond Oxford Grand  Tnmk  Railway do 

.1i  miles  south  of  Turner I  Androscoggin  ..'  C.  H.  Barrell    

2J  miles  soutli  of  Brunswick '  Cumberland !  A.  I'.  Woodside 

:;»  mih-s  south  of  Pownal ]  ..  do I  Charles  H,  Hodson 

3i  miles  south  of  Pownal do j  Thomas  S.  Reed 

Bidd'fonl  York i  J.M.Andrews 


Kennebunkport  

7  miles  northwest  of  Kennebunk- 
port. 

8  miles  north  of  Kennobunkport. . 

9  miles  north  of  Kennebunkport. . 
4  miles  southeast  of  South  Berwick . 


York C  IT  III 


Francis  Day 

Leavitt  &.  Downes  . 
Albert  L.  Goodwm 


Biotite  granite. 


Diabase 

Olivine  diabase  . 
Biotite  granite.. 


Biotite  granite. 


Biotite    gr.anitc    (light) ; 

base  (dark). 
Biotite  granite 


Biotite  granite. 


Biotite  grajiite 

Homblende-biotite    granite    (dark) ; 
biotite  granite  (light). 

Biotite  granite 

Museovite-biotite  gneiss 

Biotite  granite 


Biotite  granite. 


do  . 


Biotite  granite. 


do 


Biotite  granite. 


Biotite  granite . 


NoTK Thanks  are  duo  Mr  J.  P.  Iddings,  of  the  United  States  Geological  Survey,  for  aid  in  determining  certain  of  the  crystalline  siliceous  rocks  of  doubtful 
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MAINE— Crystalline  Siliceous  Rocks. 


STBUCTUBB. 


Black Il  Fine. 


Light  gray. 

Light  gray. 

...do 

...do 


.do j  Indistinctly  laminated  . . 


Light  pinkish  gray i  Fine 

Lightgray ""- 

...do 


...do. 


.do 


Indistinctly  laminated. 


do  . 


Coarse Indistinctly  laminated.. 


Lightgray 

do ji uo |...ao 

Gray ii  Coarse, porphyritic Massive 

...do Coarse do 

. .  do ! I '  Fine !  Indistinctly  laminated . 


Vertical,  transverse,  and 

horizontal. 
Vertical  and  horizontal — 
Vertical  and  transverse  . . 


Horizontal  and  vertical  . . . 

Inclined  sheets 

Irreffolar  

Vertical,  transverse,  and 
horizontal. 

Horizontal  sheets 

Inclined  sheet^s 


Inclined  sheets . 


Whit^,  or  very  light  gray..!'  Fine  — 
Dark  gi"ay  ..I '  Coarse . 


Massive 

Indistinctly  laminated. 


Horizontal  sheets 

Horizontal   and    parallel, 
vertical. 


GEOLOGICAL  AOB  OF  FOBUATION. 


Epoch. 


Light  gray  and  black Fine ,  Indistinctly  laminated ,  Horizontal  sheets. 

...  do '  Irregular 


Horizontal  sheets  . 


Dark  gray Coarse,  porphyritic  . 

do Coarse i ao 

...do - Mediam j...  do 

...do Coarse do 

Dark  gray Coarse 

...do Fine 

— do I do [...  do ! do 

Gray Fine, porphyritic do j..    do , 

Dark  gray Fine I do Horizontal   and    parallel, 

I  ^  \      vertical. 

Dai'k  gray Fine j  Indistinctly  laminated Horizontal   and    parallel, 

vertical. 

Dark  gray  and  black do do i  Vertical,  transverse,  and 

I  horizontal. 

Gray do I do Horizontal  sheets 

Light  gray do 1  Laminated \  Irregular 

Dark  gray do Indistinctly  laminated Broken,  irregnlar 


Gray-. 

...do  . 

...do  . 

do  , 


Fine. 
...do 
...do  . 


Massive Horizontal  sheets 


do. 


do. 


White,  or  very  light  gray do I  Indistinctly  laminated. 

Spotted,  black,  and  white..    Coarse Massive 

Dark  gray lino do 

— do |..-  do Indistinctly  laminated - 


do. 


Coarse ; do  . 


Irregular 

Horizontal  sheets 

Horizontal    and    parallel, 

vei'tical. 
Horizontal  sheets 


do. 


— do ...  do ,  Indistinctly  laminated. 

Dark  gray do do 

Dark  gray Fine j  Laminated 

Light  gray ,   Coarse Massive 

Gray Fine. 


do. 


Lightgray ,  Coarse, porphyritic  . 


do. 


Horizontal   and    parallel, 

vertical. 
IrregtJar 


Irregnlar. 


Gr^ 1 1  Coarse Massive Irregnlar 

do I do do [  Horizontal  sheets. 

—  do ..j do do ;  Irregular 

Light  gray 'I...  do ' do Horizontal  sheets. 

Gray ' do ! do 1  Irregular 


Gray '>  Coarso Massive Irregular. 

..  do t!  —  do I...  do  .w do 

— do Fine |  Indistinctly  laminated ; do 


1870 
1880 
1878 
1840 

1872 
1876 
1879 


1873 
1879 
1872 
1877 
1870 

1871 
1878 
1853 
1871 
1873 


1870 
1851 
1878 
1860 

1859 
1878 
1870 
1879 
1871 


1830 
1876 

1877 

1873 
1877 
1856 
1876 
1800 

1860 
1866 
1850 


1872 
1877 
1876 
184S 


1856 
1836 
1860 
1872 
1872 


1862 
1860 
1S76 
1868 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

MAINE— Slate. 


Name  of  the  corporation,  company,  or 
individual. 

8PBCIFIC  TABIETT  OF  STOltS. 

Location  of  quarry. 

County. 

Popular  name. 

Sclenti^  same. 

Piscataquis 

Slate 

2  niilca  northwest  of  Brownvillo  . . 

....do  

8 
4 
5 

Monson  Pond  Slate  Company 

Dirigo  Slate  Company 

Hebron  Pond  Slate  Company 

Blanchavd  Slate  Mining  Company 

...do 

do 

...do  

...do  

3  milus  north  of  Blanchard 

Piscataquis 

1 

MAPS.\(Mirs;F,TTS— Chystallixe  Siliceous  Eocks. 


Gloucester 

do 

do 

....do  


6     Gloucester. 


Kockport . 

do 

Lynn 


11  Lynn Essex. 

12  Peabody do  . 


IB     L^-nnfield '. ;  Essex. 

17  ...'do    .....do  . 

18  AVest  Andover I do  . 


Ashland  , 

Framincham. 
Westford.... 


20  '  Westford . 


31     Westford. 


do 


SI.  ].l;fii  1*.  Andrews    

Cni)L'  Anil  Granite  Companj* 
Truniblc  Granite  Company . . 

Solomon  Tnimblo 

John  liutman 


Syenite  . 


do  . 


Barkir  Brothers  Syenite. 

Vernon  Urothci-s do  ... 

Rockport  Granite  Company ] do  ... 

Hill  Granite  Company . 


J.6.Jordan ." '!  Granite 


J.D.Wilson Granite. 


Thomas  R  Newhall Syenite 

T.  .1.  Xewhall \   Granite 

J.  Maddox Bastard  granite. 


Gneiss . 


:iddlesex Town  of  Mrdford :  Diabase... 

do Nicholas  White ■  ....do 

do Judson  W.  Cole j  Granite . . . 

do '  J.G.Cloyse      \\  Porphyry. 

.do Andrew  Fletcher \  Granite... 


Middlesex Prescott  &  Son '   Granite. 

do David  Eecd      do  . . . 

. ...  do Swett  i  Smith do  .. . 

do Sol. Spauldins  do  ... 

do Benjamin  Palmer  &.  Sons do  . .. 


do  . 


Leominster Worcester S.  L. Kittredge Granite. 

Clinton do L.  M.Allen do  ... 

2  miles  northeast  of  Worcester | do G.  D.Webb do  ... 

H  miles  northeast  of  Worcester  -. ' do B.Converse    do... 

1*  miles  north  of  Milford do P.ichnrd  Carroll do  ... 


Northbridge Worcesier i  Diamond  Hill  Granite  Company ;  Gneissoid  granite . 

..  do I do Samuel  Fowler,  jr    do 

do I do George  M.Biauchard 

...'  Lamson  &.  Woodburv 


Charlton ..  do  . 


Northfield '  Franklin  . 

Deerfield .  .•. .  do 


.do  . 


do. 


Stone  &  Hiscox  . . . 

Bassett  A  Lyons  . . 

Wcstcott  &  Ames 

J.  G.  Noates 

E.  L.  Humphrey  . . . 


Pittsfleld I  Berkshire 

Bccket. I do 

Becket I  Berkshire  ,  Chester  Granite  d 

Monson I  Hampden '  W.X.Flyut&Co 


McClellan  &  Goodwin 

pany  (York  &  Bald- 


Brighton Suffolk  . 

..  do ...  do  ..., 

Dedham Norfolk. 


Dedham  . 
Sharon. .. 
Quincy  . . 


Quincy  . 

do  ... 

...do.. 


Norfolk. 
....do  ... 
....do... 


S.  W.  Brown,  jr 

. .  -do 

M.  BuUard  .... 


Gneissoid  granite. 
Mica-schist 


do 


John  Delaney 

ijohn  Moyle 

James  Marks 

John  O'Neal 

Kennedy  &  Mahan . 


Churchill  &  Hitchcock. 

S.Dill 

Leo  K.  Faxar 

Barker  &  Sons 

McDonnell  &  Bros 


Limestone 

Gneiss 

Granite  and  gneiss. 

Gneiss 

Bluestone 

...do 

Porphyr)-  


Porphyry 

Granite 

Blue  syenite. 


do  . 


Dark  blue  syenite  . 

Blue  syenite 

Pink  syenite 

Pink  and  blue  sye- 
nite. 
Blue  syenite 


Homblendo.biotit6  granite . 
Hornblende  granite 


Hornblende  granite 

...do 

HoiTiblende-biotite  granite. 


Hornblende  granite . 


Hornblende  granite 


Hornblende  granite . 

...do  .     . 

Muscovite  gneiss  .  -  - 


Biotite  gneiss  (granitoid)  . 
Diabase  (micaceous) 


Biotite-muscovite  gneiss  (granitoid)  . 


Muscovite  gneiss  (granitoid) 
Muscovite  gneiss  (granitoid) 


Biotite  granite. 


Biotite  f 


Muscovite  gneiss  . 

..  do 

Biotite  gneiss 

Biotite  schist 


iluscovite-biotite  gneiss . 
Muscovite-biotite  gneiss. 


Biotite  (dark)  muscovite  (light)  gseiss 

(granitoid). 
Melaphyre 


Epidote  granite. 
Epidote  granite. 


Hornblende  granite. 
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OF    EOCKS    QUAEEIED    IN   THE    DIFFEEENT    STATES. 

MAINE— Slate. 


Color. 

8TBUCTUHE. 

GEOLOGICAL  AGE  OF  FOBMATIOK. 

.a 

r 

Texture. 

Stratification. 

Jointing,  bedding,  or  natu- 
ral surface. 

Period. 

Epoch. 

Fine 

1846 
1875 
1879 
1872 
1871 

1880 

I 

2 
3 

4 
5 

6 

do         

....do 

....do 

Kectangularand  irregular . 

....do 

....do 

....do  

...do  

....do 

...  do  

.  .do 

do 

Fine 

MASSACHUSETTS— Crystalline  Siliceous  Rocks. 


Light  and  dark  gray. 


Dark  gray  . 


Bark  greenish  gray. 

Dark  greenish  gray. 

Pinkish  gray 

Dark  gray  .'. 


Gray 

Pinkish  gray . 
Light  gray  . . , 

Bluish  gray. .. 
Pinkish  gray  . 
Light  gray  — 


....do , 

Dark  gray 

Pinki^  gray . 

Gray 

Light  gray . . . 


-do  . 


Dark  gray  . . 
..  do 

Light  gray  . 


Coarse 

..-.do 

Coarse,  porp}iyritic. 


Coarse,  porphyritic. 
Fine,  porphyritic 


Fine,  porphyritic  . 


Fine    

Fine,  porphyritic  . 
Fine .' , 


Reddish  yellow n do  . 


Light  gray . 


Light  gray... 
Eusty  brown  . 


...do  

Light  blue . 


Light  gray 

Light  gray 

Light  and  dark  gray. 

Dark  greenish  bine  . ., 

..  .do 

Red 


Red 

Light  blue. 
Blue 


Dark  bine 

Blue 

Pink 

Pink  and  blae  . 


Coarse . 
Fine  . . . 
Fine . . . 


do  . 


Fine,  porphyritic  . 


Laminated IiTegular 


Irregular,  broken . 
Few  joints 


Irregula 


Few  joints 

Irregular  

Horizontal  and  vertical 


Horizontal,   inclined,   and 

vertical. 
Irregular 

Horizontal  and  irregular, 
vertical. 


Few  joints 

Irregular 

Horizontal,  vertical,  and 

transverse. 
Horizontal  and  vertical  — 
Irregular 


Irregular. 


.do I  Horizontal  and  vertical. 

do do 

-do Irregular 


Indistinctly  laminated. 


Indistinctly  laminated. 


Indistinctly  laminated. 
Lamiuated 


Indistinctly  laminated. 

---do 

Massive -. 


Irregular 


Irregular . , 


Irregular,  broken 

Horizontal,   vertical,  and 

transverse. 


Irregular 

Few  j  oints 

Irresiular 

Parallel,  vertical,  and  in- 
clined. 


.do. 


Horizontal,  inclined,  and 

vertical. 
Inclined,     vertical,     and 
transverse. 


Vertical,  transverse,  and 

inclined. 
Irregular,  broken 


Horizontal  and  vertical. . . 

Horizontal  sheets 

IiTegular,  broken 

...do 

In-egnlar 

Irregular 


Irregular  and  broken. 


Lower  Silurian  . 


Archaean 

Upper  Silurian  . 
.do. 


Lower  Silurian  . 

Arcbsean 

Archaean 


-do  . 


3870  16 
1861  17 
1879      18 


30 


1847 
1847 
1877 
1831   34 
1876  35 


1855  41 
1869  42 
1865 
1864 

1879 

1875 

1880 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

MASSACHUSETTS— Crystallinb  Siliceous  Rocks— Continued. 


Location  of  qniiry. 

County. 

Name  of  tlie  corporation,  company,  or 
iDuividnal. 

SPBCIFIC  TABIETT  OF  STOMK. 

Popnlar  name. 

Scicntiflo  name. 

66 
67 

68 

Norfolk 

Bine  syenite 

....do  

Jo         

...do  

...do 

...do  

Lewis  Dill 

....do  

..  do 

do            

....do  

Wild  ^1^  Field 

....do  

do 

Norfolk 

Gray  Granite 

...do  

...  do 

...do 

li.  Fiiruum 

do      

dn 

do 

do 

Norfolk 

Blue  ayenUe 

77 

....do 

Frederick  i,  Field 

....do  

...  do 

....do  

..  do 

...  do    

RO 

...do    

...do  

do 

Norfolk 

Blue  syenite 

ff> 

do 

M 

...do  

....do 

....do 

..  do 

m 

....do  

...do 

F.J.  Fuller  &.Co 

.      do 

do 

86 

Norfolk 

87 

....do  

M) 

...do  

...do  

....do  

m 

do S.B.Corliss 

<)A 

Plj-mouth j  W.  T.  Cleveland 

...  do  

91 

FallEiver 

<« 

do 

....do 

Nathaniel  Thurston 

Fall  River  Granite  Company 

....do  

....do 

<r) 

....do 

.  do    

do 

MASSACHUSETTS— Marble  a>t)  Limestone. 


MASSACHUSETTS— Sandstone. 


1 

Lowell 

do 

Newton 

Brighton  

Boston  Highlands 

Boston  Highlands 

...do  

...do 

Deerfield 

...do  

Northampton 

Hoi  voke 

West  Sprinfrfleld 

Longmeadow 

Middlesex 

...  do  

...do  

Snflolk 

...  do 

Suffolk 

Norfolk 

...  do  

Franklin 

...do  

Hampshire 

Hampden 

W.  E.  Livingstone 

City  of  Lowell 

?. 

...do  

» 

4 

J.  Welch 

....do 

5 

do 

6 

7 

8 

.do                   



» 

James  Smith 

10 

....do  

11 

12 

...do 

18 

Curtis  D.  Stoddard 

S  J.  Billings  &  Co 

..  do           

14 

...do 

....do 

....do  

1.S 

do 

M  ASSACHUSETTS— Slate. 


Middlesex City  of  Cambridge !  Slate. 

Worcester Lancaster  Slato  Company ' do 


RHODE  ISLAND— Ckystalline  Siliceous  Rocks. 


Pascoag  

Wonnsockct I 

Diari.oudUm 

Sniithtield  (4  miles  east  of)  . 
Cranston 


Newport 

2  miles  east  of  Westerly  . 


2  miles  east  of  Westerly  . 


Newport 

Washington  . 


Washington  . 


Providence Garvcy  lirutheiB Gneissoid  granite. 

— do I  Kainnuuiit  l-;iiin  Company 'j  Mica-schist 

—  do j  rH;iii]<.ii(l  Hill  Cianite  Company ,  Gneissoid  granita. 

—  do I  SiiiithiiiM  Cianito  Company :  Granite 

...do la.h.a.l  VimuT !  Mica-schist 


Horace  Vaughn 

Joseph  Tarbox 

James  Kay 

J.  S.  Stacoy 

Charles  P.  "Chapman  . 


New  England  Granite  Works  . 
Smith  Granite  Company 


Granite . 


Biotite  gneiss 

Biotite  schist 

Hornblende  gneiss. 

Biotite  granite 

Mica-schist 


Biotite  granit«. 


.do 


Biotite  granite. 
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OF  EOCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

MASSACHUSETTS— Crystalline  Siliceous  Eocks— Continued. 


Color. 

BTEUCTDEB. 

OEOLOOICil,  AOE  OF  FOBMATIOH. 

u  a- 

Texture. 

Stratification. 

Jointing,  bedding,  or  natu- 
ral surface. 

Period. 

Epoch. 

Bine 

Irregular  and  broken 

Vertical  and  horizontal 

1878 
1879 

1879 
1857 
1810 

1840 
1818 
1K78 
1874 
I8C8 

1810 
1839 
1820 
1850 
184,'> 

1838 
1830 
1860 
1827 
1840 

182G 
ISL'C 

I8.=12 
1872 
1879 

1840 

1873 
1674 

68 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

81 
82 
83 

84 

85 

86 
67 

88 
89 
90 

91 

92 
93 

...do 

...do 

...do 

...  do  

...  do  

....do  

...do 

....do 

...do 

.  do 

...do 

....do 

...do 

Gray 

Blue 

....do  

...  do 

...do 

...do 

...do  

...do 

I. .-.do 

...  do 

...do  

...do.... 

...do 

...do 

....do 

...do 

...do  

...do  

Gray 

...do 

...do  

...do 

do 

Bine 

...do 

...do  

...do  

...do 

...do  

...  do 

do 

Blue 

Massive 

....do 

...  do  

....do 

....do  

...do  

do 

...do 

...do 

...do  

...do  

....do  

...  do 

Horizontal  and  vertical 

Horizontal  and  vertical. . 
Vertical.  Iiorizontal,  and 
inclined. 

...do 

Blue 

...do 

....do 

...do 

...  do  

do 

Red 

Medium 

....do  

...do 

....do 

....do 

....do  

do 

do 

Gray 

Horizontal,  vertical,  and 

transverse. 
...do 

....do 

...  do  

...do 

...do 

....do 

....do 

....do 

Horizontal  and  vertical . . . 

do 

MASSACHUSETTS— Marble  and  Limestone. 


Coarse  crystalline 

Coarsely  crystalline 

■White 

...  do 

do 

...do 

...  do 

...  do    

White 

....do    

do     

do. 

do 

1 

MASSACHUSETTS— Sandstonk. 


IrreRular 

Archaean 

...do 



1850 
It- .56 
1880 
1878 
1878 

1860 
1840 
1850 
1880 
1880 

1840 
1874 
1850 
1867 
1800 

1 

....do 

....do  

...   do 

Coarse,  conglomerate 

Thick 

....do 

....do 

...  do  

....do 

Bine 

Thick 

do 

..do 

do 

do                

.   ..do      .         ... 

...do 

"do  ;::;;:;;::::::;:::;: 

...  do : 

...  do    

Bed 

do 

do 

.  do 

...do 

Dark  brown 

do 

do 

do 

do      

...  do  

Bed 

....do  

Fine,  even 

do 

do 

...  do    

do          

do    

...  do  

1 

MASSACHUSETTS— Slate. 


1841 
1679 

Stratification  lines  distinct 

....do 

RHODE  ISLAND— Crystalline  Siliceous  Rocks. 


Pink,  black,  and  white  . . . 

Parallel  and  vertical 

.  do  

1873 
1859 
1840 
1871 
1820 

1865 
1863 
1877 
18,55 
1862 

1850 

1843 
1850 
1874 
1800 

1879 
1859 

1 

....do 

■> 

Blue  and  bluish  black 

...  do 

....do  

do  

..do 

::":...":;::.:::.;;: 

4 

Bluish  black 

,1 

Bed 

Parallel  and  vertical  

...  do 

Archaian 

A 

...do 

do 

....do 

...do 

....do 

R 

Bed 

do 

....do  

9 

Indistinctly  laminated 

Indistinctly  laminated 

Parallel  and  vertical 

Parflllel  and  vertical 

Irregular  and  vertical 

...  do 

in 

Bed,  whiti>,  and  blue 

11 

do 

...do  

1? 

E(d 

..do 

...do 

Gray,  red,  and  white 

White 

do              .... 

Medium  coarse 

t 

in 

....do  

Vertical 

1 

IT 

1 
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BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 


Location  of  quiirrj-. 


Suuapce  

"West  Concord  . 


...do  . 


Concord 

AlU'iistown  — 

imrliani    

Kayniond 

Petevborongh. 


Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

NEW  HAMPSHIRE— Crystallink  Siliceous  Rocks. 


I  2  miles  southwest  of  Milford  . 

I  2  miles  nortliwest  of  ilillord  . 

Maf^ou 


SPKCIKIC  VAUIBTT  OF  STOXB. 


Popular  name. 


Grafton Jnrvia  Sanborn Granite 

..  do Charles  Freeman 'j  Granitic  gneiss  . 

...do '  P.  H.  FrortH  i  Son Granite 

...do '  David  L.  Tilton     | do 

George  D.  Kenaston il do 


Biotito  granite 

Biotite-epidote  gneiss. 


Snllivan . 


.1  Biotito  granite 

.1  Biotite-mu8co\ato  granite. 


Charles  K.  Boyce i  Granite 

Pntney  &  Nntting do 

Crowley  &  Quiun | do 

George  A.  Boa  worth :|  Concord  granite  . 

Donayan  &  Daris ■     Granite 


Biotite-mnscovite  granite  (light  and 

dark). 
Biotite-muscoTite  granite 


Abijah  Hollis 

Hanisou  Granite  Company. 

M. n.  Johnson 

Francis  Hixlgman   

Fuller  tk  Pressy 


Biotite-mnscovite  granite  - 


do., 
do.. 


Merrimack I  Granite  Railway  Company Gmnite . 

do  [  Charles  A.  Bailey [  . .-  do  ... 

Straflbrd  '  Joseph  S.  Abbott Syenite. 

Ilocliingham (  Aaron  F.  Keys '   Granite. 

Hillsborough  . . . '  Dennis  O'Keefe 


I 

Hillsborough  ...I  Kittredgc  &  Carlton 

do Everett  &,  Hutchingson  . 

...do    !  Thomas  King 

do ;  Xathan  ilenill 

. . .  do I  George  F.  Parker 


Hillsborough  ...    L.  M.  Bums 

...do I  A.  D.  Bates 

do '  James  Mnxwell 

...do 1  ■William  Braman 

. ..  do !  Alexander  MacDonald. 


Hillsborough  ...I  C.  W.  Stevens 

do I  Amoskeag  Manufacturing  Company  . 

Chcsliirc '  D.  H.  Read 

K.  L.  Angier  &  Co 

Melvin  Wilson 


Fitzwilliam Cheshire. 


Marlborough .do  , 


Ethan  Blodgett - Granite 

JohnE.  Fisher i do 

Albert  Havden ,    Granitic  gneiss  . 

Albert  G.  Mann Granite 


Biotite-mnscovite  granite . 

do    

Biotite  granite 

. --  do 

Muscovite-biotite  gneiss . . 

Biotite  granite 


.do 


do  . 


Muscovite  granite 

Biotite  granite 

Muscovite- biotite  granite 

Biotite  granite 

Muscovite -biotite  granite  (light) ;  bi- 
otite granite  (dark). 


Biotite  granite  (dark) 

Muscovitebiotite  granite. 
Muscovire-biotite  gneiss .. 
Muscovite -biotite  granite . 


VERMONT— Crystalline  Siliceous  Rocks. 


Essex 

Orleans 

Caledonia 

do 

Saint  Jobnsbiirv  Granite  Company 

D.  T.  Turner  &  Son 

E.F.Carter 

B.  W  Laird 

Granite 

...do  

....do  

do            

2  1  Moigau 

3  1  Kyegate 

24  miles  nortlieast  of  ^Vooilbury  . . 
Woodbury 

Washington 

"Washington 

C  W  Cillev 

do 

Granite 

...do 

....do 

...do 

9 

do 

do 

do    

..  do 

.  do    

....do 

...do  

Windsor 

Muscovite  biotite  (dark);  muscovite 
granite  (light). 

....do 

VERMONT— Marble  and  Limestone. 


K   ...do   

14     South  Wallingford. 


Bennington . 


G.&  R.L. Barney 

Ira  i  LP.  Hall   

Estate  of  Peter  Flenry  . 
Goodsell  &  Hursh  ..."... 


H.  C.  risk  &  Son  . 


Sutherland  Falls  Marble  Company . 


Columbian  MarlUe  Company  . 
Itutland  Marble  Company 


Gilson  &  Woodflu . . . 
Sheldonsi:  Sbison... 
Sheruiau  &  Gleason . 
William  W.  Kelly... 
S.  F.  Prince  &  Co 


Lyonnaise  marble...]  Magncsiau  limestone  . 

Marbleand  limestone do 

do 


Limestone  and  mar* 

ble. 
...do 


Marble  . 
...do... 

...do  ... 


Magnesian  limestone 

Magnesian  limestone  and  calcareous 

dolomite. 
Limestone 


STATISTICS  OF  BUILDING  STONES. 

OF  ROCKS  QUAERIED  IN  THE  DIFFEEENT  STATES. 

NEW  HAMPSHIRE— CiiYSTALLiNE  Siliceous  Rocks. 
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Light  pink. 
Gray 


STBUCTUBK. 


Fine 

Medium  . 
Coarse... 


Light  pink. 


Fine 

!  Medium  . 

I  Coarse... 

Medium  . 


Pink 

Gray 

Light  and  dark  gray.. 
Gray 


Coarse . . . 

Fine 

Medium  . 


Fine 

Medium 
Fine 


Obscurely  stratified 

Indistinctly  laminated . 
Massive 


.do  . 


Massive 

Indistinctly  laminated. 

Massive 

Indistinctly  laminated. 
Massive 


Massive  . 


Indistinctly  laminated 


Massive 

Indistinctly  laminated. 


Indistinctly  laminated . 


Horizontal  sheets  . 


Inclined  sheets 

Horizontal  and  vertical. 


HoriKontal  and  vertical  .. 


GEOLOGICAL  AGE  OP  FO&UATION. 


Horizontal  sheets Archaean  . 

Horizontal  and  vertical do 

Inclined  sheets j !  —  do 


Irregular 'I  Archcean  . 


Vertical  and  transverse  . 

...do 

Irregular 


Horizontal  sheets 

Vertical  and  tra 

Solid    

Horizontal  and  vertical. 


do. 


Irrefcular 

Horizontal  and  vertical . 

Horizontal  sheets    , 

Inclined  sheets 

Horizontal  sheets 


Inclined  sheets., 


Epoch. 


1»)4 

» 

187U 

4 

1870 

5 

1846 

6 

IRBl 

7 

!»(lli 

8 

1870 

U 

1808 

10 

1865 

11 

lH7n 

12 

1879 

13 

1874 

14 

1807 

15 

1862 

in 

1876 

17 

1871 

18 

1830 

1» 

1830 

20 

1877 

21 

1871 

22 

1871 

23 

1874 

24 

1870 

25 

1820 

26 

1805 

27 

1875 

28 

1860 

2» 

1869 

30 

1S22 

31 

1873 

32 

1864 

33 

1864 

34 

1860 

35 

1868 

36 

1879 

37 

1870 

38 

1812 

39 

VERMONT— Crystalline  Siliceous  Rocks. 


Dark  gray . 
Light  gray. 

Oray 

Light  gray. 


Light  pinkish  gray  . 
Light  pinkish  gray  . 
Light  gray 


.do  . 


Dark  gray . 
Light  gray. 

Light  gray. 


"Medium  . 
Medium  . 


Fme 

Medium  . 


Massive 

Indistinctly  laminated. 


do  . 


Laminated 

Indistinctly  laminated. 
Indistinctly  laminated  - 
Massive 


Rectanffular 

Vertical  and  transverse  . . . 

Vertical  joints  

Horizontal    and    vertical 

joints. 
Inclined  sheets 


Horizontal     and    vertical 

joints. 

Parallel  veiiical  joints 

Horizontal    and    vertical 

joints. 
Horizontal    and*  parallel 

vertical  joints. 
Horizontal    and    vertical 

joints. 

Inclined  sheets 


Parallel  vertical  joints  . 


Archfean 

Upper  Silurian. 


Upper  Silurian. 


Upper  Silurian. 


1R54 

1870 
1873 
1850 

1 

3 
.  4 

1880 

5 

1  1876 

« 

1  1879 
1835 

7 
8 

1878 

9 

1840 

10 

1868 

11 

1879 

12 

VERMONT — Marble  and  Limestone. 


Red,  variegated ' :  Coarae  and  fin 

Black,  gray,  and  variegated 

—  do 

...do 


"White  with  dark  bauds 

and  streaks- 
White  with  dark  shades . . 
"White  to  dark  blue 

"White  and  blue 

..  do    

"Whiteand  mottled- -. 

"White 

White  and  mottled 


Thick 

Even,  thick  . 

Thick 

Even,  thick 


Lower  Silarlau 


Lower  Silurian. 


Thick I   Lower  Silurian. 


.  i  18C6 

.11  1874 

Jj  1820 

.  I  1871 


10 

1845 
1844 
1844 
1867  I  14 
1830  I  15 


€0 


BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 


Tablk  IV.— tables  indicating  THE  AMOUNT  AND  KINDS 

VERMONT— MAitiiLK  and  Limestone— Continued. 


Location  of  quarry. 

County. 

Xame  of  the  corporation,  company,  or 
individuftl. 

SPECIFIC  TARIKTT  OF  STONE. 

Popular  name. 

Scientiflo  name. 

18 

17 

18 

D 

Bennington 

Uarble 

HoUister,  Tyrell  &  Co.  (New  Dorset  Mar- 
ble Company). 

...do  

....do  

....do  

VERMONT— Slate. 


Northfleld 

Castleton 

....do 

....do 

...do  

Castleton 

Fair  Haven 

...do 

...do 

...do  

Fair  Haven 

...do  

Poultney 

....do  

.-..do  

"Washington 

Kutland 

...do 

...do  

...do  

...  do  

....do  

...do 

...  do  

Kntland 

...do 

...do 

....do 

...do  

...  do  

...  do  

...do  

Fair  Haven  Marble  and  Marbleizcd  Slate 
Company. 

Griffiths,  Owen  Sl  Co.  (north  quarry) 

Griffiths,  Owen  &  Co.  (south  quarry) 

...do 

Rutland 

T> 

..  do 

do 

..  do 

....do  

U 

do     

l!i 

...do 

...do  

1A 

Rutland 

...  do  

17 

....do  

K.E  Lloyd 

.    do 

18 

...do  

...  do  

do      

19 

...do 

...  do  

...  do  

?« 

..  do 

....do  

...do 

'n 

Rutland 

....do  

w. 

M.Welch    

....do  

■•3 

...do  

....do 

do 

?4 

...do 

...do  

do    

fl,i 

...do 

...do 

....do  

?li 

Pawlet 

Rutland 

...do  

<51ate 

27 

West  Pawlet 

do 

W 

...do  

.  do    . 

do 

?9 

...  do 

...  do    

do 

.10 

...do  

....do 

The  Brownel3  Slate  and  FIaj:ging Company. 

do 

31 

■West  Pawlet 

Rutland 

CONNECTICUT— Crystalline  Siliceous  Rocks. 


5  ;  Willimantic  . 


6  I  Bolton. 

7  I  Glastonbury. 


Roxbury. 


North  Bridgeport. 


16  '  Au!;Onia 

17  I  New  Haven. 


Branford  (south  of)  . 


Loetes  island  . 
Stony  Creek . . 

Haddam 

Middlctown  .. 

Lyme 


Lvmu{6  nulestiastof)  

Walei  ford 

Niantic  (2^  miles  southeast  of) . 

Groton 

...do 


Windham |  Joseph  Oatley. 

...  do ,  Jeremiah  AY.  Bos  well-- . 

do I  Samuel  Townsend  

do !  Oneco  Led<:e  Company  . 

do I  Alanson  Humphrey 


Tolland... 
Hailford . . 
Litchfield. 


Bolton  Quarry  Company  (S.  Beldon  &  Son) 

Clipster  Hentze 

Snow  &  Wooster 

Plymouth  Granite  Company 


E.  Mower 


John  Voorhis  -   .. 
Sylvester  D.  Hill . 

William  Ritch 

Thomas  Ritch 

Wheeler  Beers  . .. 


Spring  &  Wilcox 


Patrick  Bowline 

Francis  DonueiVy  ...  . . 

C.  W.BIakeslee 

C.D.Allen  (2  quarries). 


John  Bcattio , 

John  Kobbins 

Isaac  Arnold 

Burr  &  Wliitmore 

C.  J.  McCurdy  and  E.  E.  Salisbury. 


Luce  &  Ho.skins  

J.  B.  Pnlmcr  &  Co 

Wanen  G ntcs'  Sons 

Groton  Granite  Company. 
ChailesF.  Stoll 


Gneissoid  granite. 
Granitic  gneiss  . . . 


Red  porphyry  granite 


Biotite  gneiss 


Biotito  gneiss 

do 

Biotite-muscovite  granite . 


Homblende-biotite  gneiss. 


Miiscovito-biotite  gneiss  . 


Biotito  gneiss . 


Biotite  granite 

do 

HorubI<^nde-biotite  gneiss. 


Biotito  gneiss  . 
Biotite  granite. 


Biotite  granite. 


STATISTICS  OF  BUILDING  STONES. 
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■OF  ROCKS  QUARRIED  EN"  THE  DIFFERENT  STATES. 

VERMONT— Marble  and  Limestone— Continued. 


Colur. 

8THUCTUBB. 

QBOLOGtCAL  AOE  OF  FOBUATIOK. 

1 

ti 

Texture. 

Stratification. 

Jointing,  bedding,  or  nata- 
ral  surface. 

Period. 

Epoch. 

White  and  motUed 

....do 

Fine  .. 
....do  . 

1840 
1850 

....do 

....do 

....do 

....do  . 

...  do 

....do  

VERMONT— Slate. 


Fine 

Rectangular 

1855 
1865 
1854 

1852 
1865 

1864 
1879 
1879 
1867 

1852 

1876 

1876 
1852 
1868 

1867 

1808 

1870 
1871 
1870 
1879 

1874 
1870 
1878 
1878 
1872 

1872 
1873 
1876 
1876 
1872 

1878 

...do  

do 

2 

...do 

Eliomboidalandrectangu. 
lar. 

...do 

4 

.-..do 

Fine 

...do    

Vanenated 

Purple,  green,  and  varie- 
gated. 

Variegated,  varions  shades. 

Green  and  purple,  varie- 
gated. 

...do 

...  do 

....do 

...do 

...  do  

.--.do 

Fine 

...do 

.      do 

do 

do 

Green  

...do 

Irregular 

Khomboidal  and   rectan- 
gular. 
Khomboidal  

Green,  purple,  and  varie- 
gated. 

...  do 

do 

...do 

Green,  purple,  and  varie- 
gated. 

...do  

..  do 

do 

...do 

do 

...do  

Variable 

...do  

...do 

....do 

do 

do 

1 

Fine 

....do 

!....do 

...do  

...do 

do 

I. ..do 

■H 

i....do 

..  do 

...do 

Fine 

.--.do 

...  do 

...do 

...  do 

....do 

...do  

...do    

do         .            

Irregular 

Joints  par,allel 

Rectangular '. 

...do 

do 

Sea-green  and  blue-black-  - 

1 do 

do 

in 

! 

'  Fine 

11 

1 

CONNECTICUT— Crystalline  Siliceous  Rocks. 


Coarse 

...  do 

...do  

...  do  

Fine 

Irregular,  vertical 

1842 
1877 
1875 
1855 
1877 

1805 
1850 
1873 
1855 

1873 

1835 
1830 
1850 
1850 
1873 

1848 

1870 
1871 

Gray  and  light  gray 

do 

....do 

...  do 

...  do 

....do 

do".'.'..'.!.'!'!!!!'.!!'!! 

...  do 

.    do 

4 

do 

do 

Laminated 

do 

Irr II  11     ii.ailv  vi-rtieal 

Dark  gray 

Light  gray 

do 

....do 

Iri.  ji  '  II     1 aid  vertical 

'       do    

...do 

...do 

.  .  do     . 

do     

inv-iiii    MiT.r.il.  andin- 
chuca  shei-t. 
.do        

do 

4 

..  do 

do          

'       do           

in 

Bhick 



Irregular  sheet  and  vertical 
...do 

11 

....do 



....do 

do 

do 

do           

n 

...do 

..  do 

....do  

do                           .     . 

do 

do     

15 

Compact,  granular 

Fine 

Horizontal  sheet  and  verti- 
cal. 

16 

Black 

...do 

17 

...  do  

18 

do 

do 

do 

do                   

do 

IQ 

Coarse,  porphyritic 

Ma.ssive 

Irregular  sheet  and  vertical 

do 

Buck 

do 

Laminated 

do 

.  do 

...  do  

Eed 

Solid       

do                 .     . 

Coarse,  porphyritic  

Coarse,  striated  

1  l-ine 

Massive 

Laminated. 

Massive 

do    

Irregularsheet  and  vertical 
IiTegnlar  sheet  and.vertical 

.  do 



1835  i  27 

...  do 



....do 

do      

do 

do              

18!)7  '  29 

....do 

....do  

...  do 

Indistinctly  laminated 

Massive         

Irregular  sheet  and  vertical 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS- 
CONNECTICUT— Sandstone. 


Location  of  quarry. 


PortJand. I  Middlesex 


SPECIFIC  TAQIBTY  OF  BTOMB. 


Popular  I 


Charles  O.  'Wolcott. 

Francis  Donelly 

Robert  Kedflelti  ... 
Brainerds  &Co. 


do i  Middlesex  Quarry  Company 

Middlesex Shaler  &  Hall  Quarry  Company  . 


Scientific  name. 


NEW  YORK— Crystalline  Siliceous  Rocks. 


1  I  Hastinga-upun-Hodson 

2  I  Cold  Spring 

;t  I  Clavtou 


"Westchester Muuson  &  Co  . . . 

Putnam  J.E.Bailey 

Jeflferson Robert  Forsyth  , 


Biotite  gneiss 

Hornblende  gneiss. 
Hornblende  granite 


NEW  YORK— Marble  and  Limestone. 


Tuckahoe.. 

...do 

Givonport  . 


"Westchester I  Tuckahoe  Marble  Company L  Marble 

do I  John  M.  Masterton  | do 

Columbia !  F.  W.  Jones \\  Limestone  . 


South  Glens  FMls. 

Glens  Falls 

Crown  Point 

Willsborough 

Plattsburgh 


Gonvcmeur 

Three  Mile  Bay. 

Lowvillo 

Talcottville , 

Prescolt 


Saratoga 
Warren . 
Esses  .. 


Prescott 

Canajoharie. 
Tribes  Hill  . 


21     Amsterdam- 


Thomas  Reynolds  5iCo 

Glens  Falls  Company 

Frank  Clark 

Lake  CUamplain  Quarry  Company  ... 
Burlington  Manufacturing  Company. 


Saint  Lawrence.    Gouverneur  Marble  and  "Whitney  Granite 
Corapnny. 

Jefferson Oren  Fish , 

Lewis    ]  L.H.Carter 

do 1  Melcbor  Aner 

Oneida ,  E  van  T.  Thomas 


Oneida 

Montgomery. 


I  H.&L.N. Jones.. 

1  Charles  Shaper 

I  James  Shanahan 

,  Henry  Hurst \. 

James  Shanahan  &  Co 


Charles  J.  Smith 
Reilly  &  Scaulon  . 


26  Howe'sCave 

27  I  Springfield  Centre  • 

28  i  Onondaga 


,  I  Schoharie. 

.1  Otsego 

.[  Onondaga. 


Fairraount 
. .  do  . 
Manlius  ... 
Auburn 


36  Auburn 

37  j  Union  Springs 


Williamsvillo . 


Howe's  Cave  Association. 

McCabe  Brothers 

Hughes,  Brother  &Co 

John  Murray 

Patrick  McElroy 


John  Connors  ... 

M.I>e-nan 

O.P.Hughes  ... 
Goodiich  &  Son  . 
John  Bennett  ... 


Niagara  , 


Albert  Garret . . 

A.B.Niles 

Loren  'ihomas  . 
John  Emmett  . . 
J.B.Pike 


J.  B.  Bennett 

H.  S.  Brown 
J.W.  W<;odi-uff... 
VTm.  S.  Brown 

R.  &  J.Cari»entDr. 


J.  B.  Young  . . .  - 

Lautz  &.  Co 

W.  Foglesaugo  . 
J.  Uebelhocr  ... 
W.W.Bailey... 


-do I  Magnesian  limestone  . 


Magnesian  limestone  . 


-do Limestone  . 


. . .  -do Magnesian  limestone  . 

Limestone Magnesian  limestone  . 


James  Griswold , [,  Limestone I  Magnesian  limestone  . 

James  Shanahan 

D.C.  &X  Hewitt 


Limestone '  Magnesian  limestone  . 


Limestone :  Magnesian  limestone  . 


Limestone Magnesian  limestone  . 


do  . 


J.  Uebolhoer Limestone  . 

John  Golisl  !  —  do  . 

Mrs.  J.  Gehres 

John  Ortner I..-  do. 

A.  Kaplo ] do  . 


Magnesian  limestone  . 


Calcareous  dolomite  . 


Magnesian  limestone  . 
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OF  EOCKS  QUAEEIED  IN  THE  DIFFEEENT  STATES. 

CONNECTICUT— Sandstone. 


Color. 

8TRUCTUBB.                                                                                      | 

GEOLOGICAL  AGE  OP  FOEHATIOK. 

.a 

1855 
1  1840 
1874 
1700 
1826 

1827 

Texture. 

Stratification. 

Jointing,  bedding,  or  natu- 
ral surface. 

Period. 

Epoch. 

Massive 

.    do 

Irregular 

1 

do 

...  ilo 

do 

...  do 

..  do     

...do 

...do 

-■''"' • 

..  do 

...  do    

.    do     

Irregular  

A 

NEW  YORK — Crystalline  Siliceous  Rocks. 


Ked 1  Coarse 

....do  

NEW  YORK— Marble  and  Limestone. 


White 

"Water  blue' 
Gray 

Dark  gray  — 
Blue-black... 


Gray  and  red  . 
Gray 


Dark  drab  . 

Drab  

Daik  drab  . 
Gray 


Gray 

Dark  drab  . 
Blue-black. 


Blue-black. 

..do 

...do 


Blue  and  gray 

Blue-black  and  gray . 

Blue-black 

Gray 

...do 

...do 


Gray  . 

...do  . 
...do. 


Gray 

Blue-black. 
Dark  gray . 

...  .do 

Dark  drab . 


Dark  drab . 
Blue-black. 
Dark  gray  . 

do 

Light  gray. 


Light  gray. 


...do. 
Gray  . 


Light  gray. 

Gray 

Dark  drab . 
...do 


Fine,  crystalline 

Medium,  crvstalline.. 
Semi-cry  stalliuB,  fossilifer- 

OU3. 

Fine 

Fine,  fossiliffrous    . . . 


Fine,  fossiliferoua  . 


Fine,  semi-crystalline. 


Fiue,  crystalline... 
Fine,  fossiliferous  . 

Fiue  and  coarse 

Fine,  crystalliue... 


Fine,  crystalline 

Fine  and  coarse 

Medium,  semi-crystalline 


Medium,  semi -crystalline 


Fine,  semi-crystalline. 


Fine,  semi-crystalline 


Fine,  crystalline. 


Fine,  semi-crystalline. 


Metlium,  semi-crystalline 
Medium,  semi-cry stalline 


Medium,  semi-crystalline. 


Fine,  semi-cry Btaliine. 


Irregular Even,  medium  thick 


Even,  parallel 

Massive 

Even,  parallel Even,  thin  to  medium 

Massive Even,  thick 


Uneven,  thick. 


Even,  thin  to  medium... 
Even,  medium  to  thick. 


Massive I  Even,  thick 

Indistinct I  Eren,  thin  to  medium. 

Ma*i8ive '  Even,  medium 

...do i  Even,  thick 


Massive [  Even,  medium  to  thick- 


Lower  Silurian  , 


Lower  Silurian 


Lower  Silurian  . 


Lower  Silurian  . 


Indistinct. 
Massive  . . 
Indi^tinct- 


ven.  thin,  medium,  and  ' 
thick.  I 

Indistinct Even,  thin  to  thick 

Massive Thin  to  thick 


Uneven,  thin  to  thick  . 

Medium  to  thick 

Thick 


Uneven,  medium. 


Even,  medium  . 


Lower  Silurian  . 


Even,  medium i  Devonian. 

Even,  medium  to  thick '] do    

Even,  thick !| do 


Irregular | do  . 


Irregular ||  Devonian 

Uneven,  medium i    Upper  Silui-ian  . 

Even,  medium 'I  Devonian 


Thick !  Upper  Silurian 


Uneven,  medium  . 


Even,  medium  thick  . 


von,  medium  thick ;    Devonian. 

-do ' do 

von,  thick ...  do 


1860 

1 

1825 

•i 

1850 

3 

1870 

4 

18C0 

b 

1850 

6 

1850 

7 

1876 

8 

1835 

» 

1879 

10 

1876 

11 

1873 

12 

1838 

1» 

1850 

14 

1»62 

15 

1860 

Ifi 

1855 

17 

1830 

18 

1852 

19 

1864 

29 

1873 

21 

1860 

22 

1865 

23 

1850 

34 

1850 

25 

1866 

2« 

1869 

27 

1840 

28 

1840 

211 

1840 

ao 

18:10 

31 

1830 

;« 

1870 

3,1 

1830 

:i4 

1860 

35 

1830 

36 

1834 

37 

1830 

38 

1820 

3» 

1808 

40 

1872 

41 

1869 

42 

1850 

4» 

1874 

44 

1836 

45 

1838 

46 

1828 

47 

18511 

4H 

1870 

40 

1835 

50 

1865 

51 

1839 

52 

1838 

,53 

1868 

,54 

1820 

55 

€4 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 
NEW  YORK— Sandstonk. 


Location  of  quarry. 


PoUdam  .   . . . 
Hanim^nd  ... 

Fort  Ann 

Schenectady . 
Eminence 


DormonsviJle 


Comity. 


Name  of  the  corporation,  company,  or 
indiridnal. 


Saint  Lawrence 


"Washington  . 
Schenectady  . 
Schoharie  . . . . 

Schoharie 

Albany  


do 

Qnarryville. 
do 

..do 

..do 

....do 

Quarryville . 


Qnarryville . 

.do  * 

do    


Qnarryville 


Saugertiea . 


Potadam  Sandstone  Company 

James  Finnegan 

Jenkin.s  White  

Upper  Aquednct  Quarry  Company. 
Simmonds  &  Bogardas 


Middlebnrgh  Bluestone  Comptkny 

William  Stonoburne  &.  Isaac  Brate. 

Edward  Udill , 

James  B.  Winno , 

Allen  KnifTen , 


8PKC1FIC  VAIUETI  OF  STOKB. 


Popular  name. 


Leeds  Quarries 

Jessup  &  McCarthy 

iloon  &  Meyer 

James  Butler 

Peter  Jessup  &Co 

McCabe  &.  Co.  and  "William  Dorsey . , 

Alfred  GritKn 

n.  B.  Walters , 

Peter  Dalv  &.  Co 

S.O.Haggadon   , 

AsaCook&Co  

Schoonniaker  &.  Cook 

D.Lyman.  

Mason  Sc  Mack 

John  Fawley 

Mower&Co  

A.Car»right 

Thomas  F jtzpatrick 

Daniel  Driscoe 

Michael  Maloy 

Patrick  Meriuor 

Daniel  Driiiooe  &  Co 

Cnnnin^ham  Brothers  

Francis  Stoue    

W.  Tectacl  &  Co 

Adam  Sax 

Corcoi-an  &  Kelley 

Patrick  Devery  &  Co  

Michael  Kelley 

John  Hackelt 


Thomas  Malier 

Thomas  Kaflerty 

Pat  Mooie  &  Co 

Berbans  i  Braiuard 
Margaret  Pierce 

John  Dorgiln 

John  Lana^an 

Thomas  Halooe 

Scott  Brolhern 

William  Hart 


...do. 
..do  . 
...do. 


Ulster  . 
..  do  . 
...do.. 


Kingston  . 

. .  do 

...  do 

do 


Kingston  . 

do 

...  do  

..do 


Kingston 

...do  

"West  Hurley  . . . 

...  do 

...do 


Phillip  Stanble-- 

I  Jno.  H.  Carle  &  Co    

I  Mean,  GuUlbaugh,  Kull  &  Saan ! 

K.  Short  &  Co.,  H.  Brink  &  Co..  and  others 
Barney  Bums 

SIcDonald  &  Co.,  Eiley  &  Co.,  and  others. 

Frank  Young .*, 

Carle  &.  Van  Hautenburgh 

Patrick  Maguire 

Bmke  ct  Co 

Christopher  Magnire 

Leahy  i;  Co 

David  Henderson  ....^ .". 

Osterhout  &  Sheehau  

Kobert  &  Kobert  J.  Charlton 

"William  Charlton 

Michael  Coogan 

Wcl.sh  &  Hays ,'.'.. 

David  MuiT)hy 

James  Leahy  

It,  T,.-nI,v       


Ulster  . 
...do.. 
...do  .. 


Ulster . 
. . .do  . . 
. .  do  . . 
..  dn.. 


W  illi.iui  Duiialdson- 

Morrissey  Brothers 

Patrick  Conlon 

James  I".  Burke 

MirhaelLamb 

Michael  H.  Fisher 

James  ITigliland,  P.  Urel . 

James  Hiiggerty 

Thomas  Conlon 

Thomas  Grant 

Patrick  Bahan 


Scientific  name. 


Sandstone  . 

...do 

..  <lo 

...do  


Sandstone  . . . 


Blne.stone  . 

...do 

...do 

...do 


Bluestone  . 

...do 

...do 


...do 

Blnc-stono . 

...do 

...do 

..  do 

....do  


...do,.... 

....do 

....do 

Sandstone  . 

....do 

...do 

...do  

....do 

Sandstone  . 

...do  

...do 

...do 
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OF  KOCKS  QUARRIED  IN  THE  DlFFEltENT  STATES. 

NEW  YORK— Saxdstonl:. 


Color. 

STKUCTUBE. 

GEOLOGICAL  AQE  OF  FORMATION. 

1 

Texture. 

Stratification. 

Jointing,  bedding,  or  natu- 
ral surface. 

Period. 

Epoch. 

Eed 

....do 

Light  gray 

Even,  parallel  

Even,  thin  to  ruedinra 

1856 
1876 
1840 
1867 
1879 

1865 
1850 
18G0 
1850 
1870 

1840 
1873 
1860 
1860 
1860 

1873 
1855 
1850 
1660 
1845 

1850 
1860 
1854 
1850 
1860 

1850 
1845 
1845 
1845 
1845 

1840 
1850 
1840 
1862 
1855 

1845 
1845 
1850 
1877 
1850 

1845 
1850 
1870 
1860 
1845 

1850 
1845 
1850 
1845 
1860 

1850 
1845 
1860 
1861 
1850 

1865 
1860 
1842 
1840 
1858 

1845 
1850 
1860 
1864 
1850 

1850 

is:>0 
1850 
1871 
1871 

1850 
1868 
1871 
1850 
1869 

1870 
1840 
1850 
1847 
1840 

1847 
1850 
18«0 
1850 
1860 

...do  

Medium  to  fine 

do 

2 

Uneven,  medium 

Fiue 

do 

Even,  parallel 

Even,  parallel 

Dark  gray 

...do  

...  do 

...do  

....do 

...  do 

dr. 

....do  

...  do 

....do 

....do 

....do dn 

Dark  gray 

do 

...do 

...do 

Even,  parallel 

do 

....do 

.    do' 

do 

...do 

Even,  thin  to  medium 

do 

...  do 

...do 

do 

....do 

Fine 

...do 

do 

Fine .-. 

....do    

Even,  thin  to  thick 

Even,  thin  to  medium 

do 

...do  

....do  

...do 

...  do 

....do  

do      

do 

Fine 

Even,  thin  to  thick 

do 

...do 

....do 

...do 

..  do    

....do 

Even,  thin  to  medium 



....do 

...do  

...do  

Fine 

Even,  thin  to  thick 

...do  

...do  

....do 

...do 

....do  

do 

...do 

...do  

...do 

...do 

do          

...do 

....do 

do 

Fine 

Even,  thin  to  thick 

...  do 

...  do 

...do 

....do 

....do  

...  do  

...do 

...do  

...do  

do 

do 

Even,  thin  to  thick 

...do 

do 

....do 

...do 

...  do  

Even,  thin  to  medium 

..do 

....do  

do 

....do 

Dark  gray 

Even,  thin  to  thick 

do 

...do  

...  do  

..  do 

...  do 

do    

do 

do 

- 

...  do 

....do  

...do    ■. 

....do 

....do 

do 

do 

Even,  thin  to  thick 

...  do 

rin 

do 

...do  

do                

do    

49 

...do  

....do  

...  do 

Even,  thin  to  thick 

do                          

...  do 

do       

52 

..  do 

...do 

?? 

...  do  

do                     

do     

54 

..  do 

...do  

....do  

Fine 

Even,  thin  to  thick 

do 

.   .  do 

do   

57 

...do  

...do 

..  do 

do 

.  do 

do              

do 

do       

59 

....do 

....do 

...do  

do         

...do  

60 

Even,  thin  to  thick 

do                     

do 

..  do       

62 

Gray 

...do 

..do    

do           

do 

63 

...do 

....do 

Even,  thin  to  medium ; 

...do 

04 

..    do     .     .. 

.do       

do 

65 

Even,  thin  to  thick 

.    do 

66 

...do 

..do 

67 

...do 

do 

do                      

do  

do    

68 

..do 

...  do 

do 

...do  

m 

...do 

do 

do       

do 

...do 

70 

Fine 

Even,  thin  to  thick 

71 

..  do 

''        1 

"!?. 

...  do 

do 

do       

do 

....do    

1 

73 

....do 

..  do 

...do 

74 

....do 

do 

do     

....do 

75 

Fine 

Even,  thin  to  medium 

...do 

76 

....do 

77 

do         

do     

do 

do 

78 

do        

do    

79 

.  do 

....do  

Rfl 

Even,  thin  to  medium  

do  

81 

do 

do    

8? 

....do 

....do 

....do 

83 

...  do 

do 

do 

do  

...  do 

84 

l....do 

...do 

...do  

...do 

....do 

85 
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BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 


Tablk  IV.— tables  indicating  THE  AMOUNT  AND  KINDS 

NEW  YORK— Saxdstoni:— Coiiiiiiiud. 


Location  of  quarry. 


WestHurley i  Ulster. 

...do ••■  <]<>■■ 


.do  . 


West  Hurley  . 


SPECIFIC  VARIETY  OF  STONE. 


Popular  name. 


Willi:.  Ill  IlSliiidcr 


Ulster IraPloss&Cn 

do I  Obodiali  Wolven 

do I  L,  Lawson        

do I  WilUiiin  F.Slcwurt.. 

do 1  Kui'us  Suiedcs 


do  . 


Ulster '  Joseph  Pcn^ly 

.'...do I  Michael  Haiidreeu,  Michael  Doyle  . 

do PuiTill  &  Doolaii,  P.  Fimii^an 

do I  Patrick  Keeney  and  others 

do ,  Kiehard  Dunn  


West  Sangerties Ulster... Elias  Snider... 

do 1...  do Edward  Bach  . 

do I  Wesley  Lewis.. 

High  Woods do |  W.  Sh'nrl  &  Co 

do do 1  Van  Aken  &C3. 


Bliiestono Sandston 


do  . 


"Woodstock  , 


Ulster  Elting  &  Maxwell  Blue-stone. 

Lawsoji  &.  Fitch alo 

Noah  Wolven    do 

Michael  Brophy     - ...  do 

Thomas  Mead,  John  Gable ] do 


..do 

"Woodstock Ulster >  Thomas  Hennessy i  Blue.stone  . 

, ..  do I do '  Henry  Russell  &  Co | do 

Shandaken '. do ]  J.  H.Kisley  . .  do 

, ..  do do do I    Sandstone  . 

Phoenicia do J.  L.  McGrath I  Bluestono  . 


.do  . 


Ulster 


Janneson  Brothers I,  Blue-stone. 

George  Wilson ||...  do 

Darius  Eider I  ...  do 

Belamater  &.  Bouse ■ do 

do I  Menitt  &  Uelaniater ' do 


Ph<Enicia Ulster J.  McGrath ;  Blue-stone 

Boiceville ; do -..]  James  Scherinerhom Ji do 

..do I do I  Lane  &Co 1 do 

-.do I do }  Uri.ah  A.  Avery '! do 

Brodhead do '  James  H.  Shaw 'i  — do 


Brodhead t  Ulster  . 

...do 1...  do.. 

...do do  .. 


...do  . 


do  . 


EllenTillo Ulster Eochestcr  and  Waw.irsiug  Quarries i|  Blue-stone. 

a  miles  north  of  Pougbkeepsie do William  Fulli-r -' do 

Nyack ;  Eoc);land Xil.^ion  Puff Brov.'ustone 

Pond  Eddy |  Sullivan "Whalen,  Martin  &  Van  Aken  j'  Blue-stone. 

Smiles  west  of  "West  Brook^-lUe..j do West  Brookville  Quarries i] do 


Margarett\'illc do 

Roxbury I  Delaware  - 


Grand  Gorge 1 do  .. 

Conpt-rstowj) j  Otsego  . 

Oneonia ! do  .. 


Guilford   Chenango. 

Sniilhville  Flats i do 

3  niik-8  from  New  Hartford Oneida. 

(3aniden 

Atwater Cayuga  ... 


Ithac.a 

Trumausburg  . 
Covert 


Watkins  Glen  . 


Caniateo. .. 
Brockport . 


Patri<k  Fenden  and  others Bhu'.sto 

John  Ithoiles ;...  do  .. 

Patlick  Rilev [ do  .. 

George  Whitehead 

Grant  Brothers  


B  B.  P.ongliton    

Kohiiisou  &  Soop  

Samuel  I>ia,1i"cu  and  Andrew  Elflein. 

John  Wood 

U.Orr 


Mrs.  "W.  W.  Davis  . 

JohnMilh-r 

Mnllory  &.Griflitli, 
Nathan  Boebe  — 
J.  G.  Baegor 


Tompkins McClune's  Qui>rry  . 

Dumunt  A:  Cusic  . 

Seneca T.  H.Kii 

..do IC.O.Ogden 

Sehnylor Northern  t>'ntral  Railway  Company  . 


Stfuben 


Scientific  nanio. 


.do  . 


High  "Woods .": Ulster I  Nathan  Van  Aken Blue-btone Sandstone. 

..  do ] do I  James  Van  Aken do do 

do do I  Cailo  &  Co   do ..  do 

do do Green  &  Co do I do 

"Woodstock do j  Philip  H.  Lapo  do 


Sandstone  . 


Cornish  &  Rowe '  Blue-stone Sandstone  . 

J.  B. Hammond ||...  do do 

P.  W.Van  Klrek !'...  do l....do 

A.  Bishop  vt  Co 11 do ' do 

llungerl"ord  &  Boioe  .  ...do 


Sandstone  . 


Blue.stone Sandstone  . 


Blue-stone ;  Sandstone  . 


j  Sandstone I...  do. 

' do do  . 

'Blue.stone do. 


John  Kellpv . . . 
George  Baruari 

L.  Field 

James  Mullen  . 
Hugh  Quinu  .. 


Monroe . . 

Monroo George  Coon 

Orleans i  O'Brien  *,  O'Reilly 

...do A.  J.  Squires 

,..,do Gilliert  ISrady 

—  do I  Albion  and  Medina  Sandstone  Company  . 


Sandstone  (calcareous) 


Sandstono Sandstone  . 


.do S.indstone 


Sandstono  . 
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OF  EOCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

NEW  YORK— Sandstone— Continued. 


Color. 

6IKUCTUBE. 

GEOLOGICAL  AGE  OF  FORMATION. 

1 

ti 

Textnre. 

■       Stratification.              ■'■"'"""'L' !>!?,& "  °**°- 
ral  surlace. 

Period. 

Epoch. 

Even,  tliin  to  medinm 

...  do 

1874 
1877 
1865 
1884 
18C0 

1860 
1879 
1845 
1878 
1855 

1840 

1800 
1875 
181)0 
1850 

1850 
1857 
18,i0 
1860 
1860 

1860 
1871 
1860 
1860 
1875 

1869 
18£0 
1860 
1878 
1850 

1850 
1850 
1872 
1874 
1871 

1876 
1873 
1875 
1878 
1879 

1869 
1877 
1877 
1877 
1870 

1878 
1871 
1871 
1877 
1677 

1871 
1870 

do" 

....do  

do 

...do  

do         .           

..  do    

...do  

.    do 

....do  

....do  

Even,  thin  to  medium 

Even,  thin  to  medinm 

do 

...  do 

Fiue 

...  do  

do 

...do  

...do 

...  do 

do 

do         

...  do 

do                          .   . 

do 

....do 

...  do 

Medium  to  thick 

Even,  thin  to  medium 

do 

...do  

do        ' 

do 

do 

....do 

...  do 

....do 

...do 

...do 

....do 

do 

do          

...do  

...  do  

do 

Fine 

do 

Even,  thin  to  medium 

...do 

...do  

do 

do 

....do 

Even,  thick 

do 

do- 

.  do       

....do  

do 

...do     

...do 

...do 

....do 

Dark  gray 

Even,  thin  to  thick 

...  do 

do 

...  do  

....do 

....do 

....do 

Dark  gray 

....do 

....do 

Dark  gray 

...do 

...  do 

..  do 

do 

....do 

do                            

do 

....do  

Uneven,  thin  to  thick 

Fine 

Indistinct 

"""        ". 

111 

...do 

...  do 

do , 

do        

do 

111 

...do  

Even,  thin  to  medium 

Even,  medium  to  thick 

Even,  medium  to  thick 

do                  

114 

....do  

....do 

ll,") 

116 

do 

...  do    

do 

117 

...do 

...do 

...do 

Dark  gray 

..^.do  ...." 

....do 

...  do 

licddiah  brown 

Even,  thin  to  medinm 

do                  

lis 

do 

do 

lift 

i?n 

Even,  thin  to  medium 

....do 

i?i 

....do 

...  do 

liW 

do                

do    

do 

1?3 

do 

....do  

..  do 

1?4 

do 

Even,  medium  to  thick 

do 

1?f> 

llassive 

do                   

1?B 

Dark  gray 

do 

...do  

....do  

do 

.    do    

1V7 

...  do 

....do 

1?8 

do 

do              .... 

do    

V>^ 

....do 

l.W 

131 

do 

...do 

...do 

Dark  gray 

do 

Red 

Orav 

..  do 

...  do  

132 

do                             ... 

do 

...do  

133 

...do  

....do  

Coarse 

do    

134 

135 

136 

137 

138 

1670 
1850 

1880 
1880 
1870 
1879 
1879 

1860 
1871 
1871 
1862 
1870 

1850 
1871 
1800 
1803 
1873 

1p20 
11-61 
1850 
1849 
le78 

1871 
1S71 
1830 
1871 
1870 

1876 
1873 
1869 
1860 
1800 

139 

Dark  gray 

Gr.iv 

....do 

140 

141 

...  do 

142 

...do  

do 

do 

14.1 

do          

....do 

144 

...do  

Fine 

Coarse  ..  

-'1° 

Even,  thin  to  medium 

Even,  thin  to  medium 

do 

145 

Devonian 

...do  

CatskiU 

146 

....do    

...do  

147 

JGiav      

...do 

...  do  

148 

Dark  gray 

do    P.rpn  tliirk  . . .' 

...  do 

Hamilton 

149 

Even,  thin  to  medium 

....do 

1,50 

Dark  gray 

1.51 

...  do    

Indistinct i  Even,  lucdium  to  thick 

...do 

Upper  Silurian  . . . 

do 

Oneida 

Meduia 

153 

1  Light  gray 

Coarso 

Mass.yo 

Uneven,  medium  to  thick. . 

Even,  thin  to  medium 

do 

IM 
1,54 

Even,  parallel 

Portage 

15.5 

Dark  gray 

do  ...! 

....do 

...do  

...do 

1.16 

...do 

...do  

...  do 

Fin" 

ilas-xive >.    .  do  ...     

...do  

...  do  

157 

l.'-.S 

...do  

....do 

1.59 

Massive Even,  medium  to  thick 

....do 

160 

161 

.    do 

...  du  

...do 

...do  

...do 

...  do...  

ifi;) 

..  do 

...do .' 

...do  

...do 

...do 

163 

...do 

...do 

Medina 

164 

Uneven,  thiu  to  medium. .. 
Uneven,  thin  to  medium. . . 

Upper  Silurian  ... 
Upper  Silurian  . . . 

165 

Liglit  gray 

Ecd  

Fine 

Massive 

Indistinct 

...  do 

...do 

Massive 

Medina 

16(1 

...  do 

167 

Coarso 

Fine 

...do  

do    

....do ...  do 

16H 

169 

L  ^Li  gray 

Even, thick ; 

do ' do 

170 
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tablk  IV.— tables  indicating  tue  amount  and  kinds 

NEW  YORK—  Sandstone— Continued. 


Locntiou  of  quarry. 


175     Lockport  . 


Niagara  ... 
■Warsaw i  Wyoming. 


Caatilo 

Belfast 

Jamestown  . 


..do 

Allegany 

Chautauqua  . 


Chautauqua 


SPECIFIC  VARIBTY  OF  STONE. 


Koamey,  Barrett  i  Co. 

"Isaac  Hollowftv 

Patrick  Iloran 

A.  J.  McCormick 

Charles  Whitmore 


Morris  &,  Son 

Philander  Twesdell  . 
George  Sutherland  . . 

John  Lang 

John  McVeigh 


J.  O'Brien  . 


I',.iml,i 


Flag'Stono  . 

do 

Sandstone  . 


...do 

Sandstone  . 


Sandstone  (calcareous)  . 


NEW  YORK— Slate. 


Hampton  . 


6     Middle  Granville  . 


9  I  Granville  . 


Washington  . . . 


New  England  Slat*  Companj^ 

Boston  and  New  York  Slate  Company . 

David  Williams  &  Brothers 

Lyman  J.  Warren  


Washington  . 


.do. 


Penrhyn  Slate  Company  . 


Albany  Slate  Company : 

Middle  Granville  Slate  Company  . 

Empire  SLato  Company        .'. . 

Mettowce  Red  Slate  Company  . . . 


North  Bend  Slate  Company  . 
Salem  Slate  Company 


NEW  JERSEY — Ckystalline  Siliceous  Rocks. 


Hudson Bergen  Hill 

Morris Delaware,  Lackawanna  and  Western  Rail. 

road  Company. 


NEW  JERSEY— Sa>-dstoxe. 


Flagstone  mH.WantJige  township. 
Southern  outskirts  of  l^^te^sl)n  . . . 
BellevLlle.  Avondale  post-office  . . 

Sussex 

Asa  &■  George  Carr 

WiUiam  P.  Hartley 

A.  Philip  &Son 

William  A.  Joyce. 

J.  B.  I.  Robiuson 

F.W.Shrnmp 

James  Bell  &  Co 

Newark  Quarry  Company 

Kocher  Bros 

Philip  Hochule  ' 

William  E.  Bartle  &  Bro    

...  do 

do 

do       

do 

.do              

...  do  

Pleasant  Valley,  West  Orange  .... 

Orange  Mountain 

Newark 

....do 

....do  

Martinville 

Milford,  Belvidere,  and  Delaware 
Railroad. 

.do           

....do 

....do  

....do  

....do    

Somerset 

Hunterdon 

....do  

....do  

....do  

. .  do 

Smith  Clark  

Pennsylvania  Railroad  Company 

do      

....do  

do 

1       do 

do          ..                           .          . 

do      

...do    

17 

do 

L.Clark&Bro                      

'  ..  do       

....do  

'....do 

do 

do 

Greensburg  Granite  and  Freestone  Com- 

do 

Egg  Harbor  City 

Atlan^c 

....do 

NEW  JERSEY— Slate. 


Stepben  Marffenim . 
■Williams  &  Titus  .. 
Thoa.  Jones 


PENNSYLVANIA— Crystallink  Siliceous  Rocks. 


Twenty- third  ward,  Philadelphia. 
....do 


Twenty-first  ward,  Philadelphia  .. do  . 

Twenty-second  ward,  Philauclphia  . 


Philadelphia . 


do. 


do  . 


Barbour  &  Ireland  and  S.  France. 


GuoisB . . 
Syenite . 


Biotite  granite. 


House  of  Correction,  Employment,  and  Re- 
formation. 

McKinney'a ,    Gneiss '  Hornblende  jinciss. 

John  ^oliin j do Muscovite  gneiss  .. 

Xester  &.  Shelmino do Uoniblende  gneiss . 


.   James  Conn 

Eldrid-io  &.  Stewart  (2  quarries). 


Jenltinto wn Montgomery 

i  Jenkintown  and  Mill  Creek ...do 

Cheflter Dclawaro I  A.  O.  &  J.  0.  BeshongJ; 

do do George  G.  Leiper 

l....do ...do i  H.  L.  Powell 


Gneiss Horablendo  gneiss . 
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OF  ROCKS  QUARRIED  IF  THE  DIFFERENT  STATES. 

NEW  YOEK— Sajjdstone— CoDtinued. 


BTRUCTUUE. 


Stratification. 


GEOLOGICAL  AGE  OF  FORMATION. 


Epoch. 


2^ 


Pinkish  gray  - 

Light  gray 

Kea 

Red  and  gray  . 
Light  gray 


Gray 


,...do 

Dark  drab  • 
Gray 


Even,  medium . 


Even,  medium  to  thick  . 

Even,  thick 

Even,  medium 


Even,  medium . 


Medina . 
...do... 
...do... 


...do 

Chemung . 


NEW  YORK— Slate. 


Purple 

Bed , 

Green  and  purple. 

do , 

Red 


Purple  and  green,  varie- 
gated. 


Eine I  Rhomboidal 


Red 

Purple  variegated,  green . . 


Dark  gray  . 


Grayish  brown 


Gray 

Grayish  brown  . 


Rhomboidal,  irregular . 


uatic.  quadrangular. 


Rhomboidal Even. 


Lower  Silurian  . 


Lower  Silurian 


Fine 

Coarse . . . 
Medium  . 


Coarse,  conglomerate . 


Variable... 
Massive  . . 
Indistinct- 


Yariable.., 
Masfeive  ... 
Indistinct. 


Massive 

Even,  parallel - 


Even,  thin  to  thick. 

Thin  to  thick 

Thick 


NEW  JERSEY — Crystalline  Siliceous  Eocks. 

Dark  gray 

Gray 

Yariable 

Thick 

1869 

? 

NEW  JERSEY— Sandstone. 

NEW  JERSEY— Slate. 


1                                    !l  m.» 

1843 
1844 

1 

Lower  SUnrian  . . . 
...  do 

Hudson  KiTer  slate 

? 

3 

PENNSYLVANIA— Cktstalline  Siliceous  Eocks. 


Dark  gray . 
Gray 


Dark  gray  . 

Gray 

Dark  gray . 


Gray 


...do  . 
...do. 
...do. 


Fine 

Coarse  and  fine  . 


Fine  ... 
Coarse . 
Fine  ... 


Coarse  and  fine  ■ 


Indistinct Horizontal  sheet  andver-      Archaean  . 

tical.                                  I 
Laminated do i — do 


Irregular |  Archaan  . 

do 


Horizontal  and  vertical j do  . 

Irregular |j  ...do  . 


1837 

3 

17;)(l 

4 

18G0 

S 

IMS 

B 

1  Willi 

7 

is-si 

IWKl 

» 

17.10 

0 

1800 

10 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

PENNSYLVANIA— CuYSTALLiNK  Siliceous  Kocks— Coutiiiued. 


Loc.Hion  of  ijiinrry. 


2i  miles  cast  by  northeast  fi-om 

Choator. 

25  miles  north  from  Cliester 

Collins  station  or  I'almouth  post- 

olUco. 

2J  miios  aottth  of  Gettysburg 


Joseph  H.  Ward  . 


SPECIFIC  VAUIETI  OF  RTOKB. 


Popular  name. 


Scientific  name. 


Biotite  gneiss . 


PENNSYLVANIA— Mauble  axd  Limestone. 


I  I 

Esaton ITorthampton  ...    George  &  Isaac  A.Smith 

William  Ponn Montgomery I  E.  CTotLs    

Kast  Conshohockeu  . : <lo East Coualiotinckin Stiino Compiiny 

Wial  Conshohockon do Consliobock™  Sti.ui^  Quarry  Company . 

Bridgeport I do Henderson  ilarblo  Company 

King  of  Prussia  stition Montgomery I.I.Derr    

Henilcrson  station L do ;  Daniel  O.  Hitner,  sr 

Downingtown Cheater |  MiittliewBeny 

Tuckirton Berks Pliiladil])hiaand  lieading  ItailroadCo. 

lieailing I do ,  W.  Al.  Slaufmau 


Reading Berks '  .Tim.  H.  Stcrnburg 

Aurille  station  \  Lebanon   Iilm  W.  Deliver 

Harrisbiirg  (4i miles  southeastof)  1  Dauphin   Cvunlior  A;  Zimmerman  

LeamauPlace Lancaster 11.  II.  Wilraer  (lames  Young,  le&aoe) . 

Lancaster do (  Jolm  W.  Jlcnizcr  . 


Lancaster. 


Lancaster William  Westman  . 

York C.F.  Winter 

Cumberland...  llcCormick  &  Co.*. 

..  do L.  Greek 

do AIoacr&  Sidle 


Shiremanstown  (3  miles  south  of) . 

Carlisle Cumberland |  W.  F.  IToble 

Cbambersbnrg Franklin Henry  Lippy. 

Connellsville(3milessoutheasto£).  Fayette |  A.  It.  lJ.tuniug  . 


M.agneaian  limestone  . 

..  do 

Limestone 


Calcareous  dolomite  . 


do. 


Calcareous  dolomite  . . 

Limestone 

.Magnesian  limestone  . 
Calcareous  dolomite  . . 
Dolomite 


Dolomite 

Calcareous  dolomite  , 
Dolomite 


CalcareouS'dolomitic  limestone . 
Calcareous  dolomite 


PENNSYLVANIA— Sandstone. 


LumbcTviile Backs 

Tardloy  ville | .  -  -  do 

Newtown do 

Norristowu I  Montgomery. 

Bridgeport . .  do 

ilohns  Store |  Berks 

Hunmiflslown  (3  miles  south  of)..    Diiuphin 

Columbia '  Lancaster 

Bi'tldebem '  Lehij;cli 

Weissporl '  Carbon 


PondEddy PilvO   

Scranton  (3  miles  uortb  of) |  Lackawanna . 


Shicksbinny Lnzerne  . 

Banvillo Montour 

ilesboppen Wyoming 


20  I  Black  Walnut |....do  . 


Skinner's  Eddy "Wyoming 


Nirbolson .do 

Brandt Susquebaiina  . 


do  . 


MnVeytown 

J;u' '.:  's  Narrows 

Alroona 

AUtiona  (5  miles  from) . 
Soiuersot 


Jobnstown. 


Puller  ... 
Frouport 
Lucesco  ., 

Berry .... 


Grfonsburg. 
Webster 

Scottdalo  . . . 


Mifflin 

Huntingdon  . 
Blair 


TbomasH.  Kemble  .. 
S.  B.  ifc  E.  W.  Twining 
Biiekmau  &.  Farley  - . 

Louis  Flum 

J.  J.  Davis 


Eppler  &  Bisebville 

Hummeistowu  Brown  Stone  Company. 

Henry  E.  Wolfo  

Brinker  &.  Wagner 

Henry  Murtz 


George  "Nicely    

C.C.Baucb,  agent.-.. 
Browuscombe  &  Kin" 


Wyoming  Stone  Company. 


A.  R.  Fordyce  &  Co 

Brink  &  ICuapp 

Moses  Shields  &  Son 

Harmony  Brick  Company. 
Joseph  Botts .*. . 


McOov  &  (■-)  .... 

Maiiis'buii;  FhiL'^ 

r;illifk  );i;nilrv' 
II.  !'■.  lUxsk  .V/C 
Jno.  McN;iUy  ... 


Joseph  AVatson . . . 
Frank  Hefriiibt.. 
William  Mvers  .. 
Bootb  &,  Mackey. 
John  Mc Adams.. 


I  Company 


Jeflersou     

Armstrong 

Westmoreland . 


Wostmoroland. 


hviji  iron  (  nmnany 

A-     1    .    V.l.MM)d' 

Ill     V    1!  V  Railroad  Company. 

■  1  l.i^l.ii    , 

,  A.liuliuiau , 


Jul. 

Loyalhnnna  Coal  and  Coko  Company. 

John  C.  (Campbell 

S.  Zimmermann 

William  Nelsim 

Samuel  Diiurairo 


Flac*8toue . 


Argillaceous  schist 

Sandstone  (bituminous) . 
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Gray 

..  do 

Dark  gray  . 


STKUCTUBE. 


Laminated . 

..do 

ilassive  ... 


Horizontal  slieet  . 


GEOLOGICAL  AGE  OF  FOBHATION. 


Archaean  . 

...do  

Triassic  .. 


PENNSYLVANIA— Marble  ajv'd  Limestone. 


Blue 

Fine 

- 

Even,  medium  to  thick 

do 

Lower  Silnrian 

1870 
17.50 
1849 
1840 
1800 

1825 
1808 
1831 
1840 
1830 

1881 
1866 
1836 
1869 
1640 

1840 
1840 

1 

Li"htblue 

Coarse,  fine,  crystalline  . . . 

Medium,  crystalline 

...  do    ■- 

do 

Uneven,  thin  to  thick 

Uneven,  medium  to  thick. . 
Even,  medium  to  thick 

Uneven,  thick  

Uneven,  medium  to  thick. . 

...do 

...  do  

do 

■^ 

..  do 

...do  



.   .  do 

Grav 

...  do 

do 



....do 



Bine 

Blue-black 

Blue  .- 

Fine 

Tiuli.^tinct .  .    . 

Even,  thin  to  thick 

Even,  medium  to  thick 

...do 

I' 

Fine 

...  do  

do     

::::;::::::  ■■:::::: 

Even,  medium  to  thick 

do 

...  do  

....do  

Blneblaok 

Even,  thin  to  thick 

Even,  medium  to  thick 

Uneven,  medium  to  thick. . 
...do  

Black  

...do  



...do 

...  do 

...  do' 

...do 

Indistinct 

ilassivo  

Even,  parallel 

....do 

Blue 

...  do 

do    .             .     . 

1850 

1878 
1812 
1875 

''n 

Fine 

...do  

Even,  thin  to  thick 

■'1 

..    do 

Drab 

Fine,  crystalline,  and  com. 
pact. 

Even,  thick 

Sub-Carboniferous 

Umbral 

■'1 

PENNSYLVANIA— Saxdstoxe. 


Medium 

Coarse 

1874 
1840 
1856 
1878 
1808 

1780 
1867 
1843 
1S50 
1878 

1865 
1664 
1860 
1850 
1840 

1835 
1830 
1867 
1876 
1860 

1870 
1860 
1870 
1878 
1878 

1878 
1871 
1872 
1836 
1830 

1&10 
1808 
1S80 
1810 
1830 

1863 
1867 

1872 
1S65 
1870 

1850 
1840 

1881 
1850 
1876 

1 

...  do  

..    do 

do 

■> 

...do  

do 

do 

S 

...  do  

...  do    

Even,  medium  to  thick 

...  do    

do 

do                 .    . 

1 

Massive 

do                         ... 

A 

...do 

do 

do 

do            

7 

8 

do 



do            

<t 

Even,  parallel 

10 

Even.  1  bin  to  medium 

Even,  tliin  to  thick 

Even,  thin  to  medium 

do 

11 

do 

Sub- Carboniferous 

1' 

Buff 

Indistinct 

Bed 

do 

do                  -  .. 

14 

Dark  gray 

do 

15 

Even,  parallel 

Even,  medium  to  thick  — 

lA 

17 

do 

Even,  parallel,  thick 

Even,  thin  to  medium 

18 

do 

do 



in 

...do    

Dark  gray 

....do 

do 

do 

do    

■>n 

Massive 

Even,  thin  to  thick 

?i 

....do 

n 

do 

do                          

....do 

?i 

Even,  thin  to  medium 

...do 

...do  

•>A 

...do 

.      do 

....do 

?S 

Dark  gray 

Even,  thin  to  medium .- 

■>(! 

...  do 

?7 

Light  gray 

Bnff 

Dark  gray  and  brown 

Gray 

?8 

Even,  thin  to  thick 

W 

Fine 

do     

m 

Even,  tbin  to  thick 

R1 

Irregular 

S!1 

Even,  thiu  to  thick 

Sub- Carboniferous 

33 

....&  ■.'.■.■.■.■.::: 

IrreguLai- ...  

do           

34 

do 

do 

3.5 

Maasivo 

Even  medium '. 

3A 

Uneven,  medium  to  thick.. 

....do 

37 

...™o ■. 

do 

...  do    

38 

Gray  and  light  brown 

Irregular 

do 

3<» 

do          .           

....do 

40 

Gray 

Reddish  gray 

Even,  thiu  to  thick 

. 

41 

do 

4' 

Uneven,  thin  to  medium. . . 

Even,  thin  to  medium 

Even,  thin 

....do 

43 

.db  ■.■.■.'.■.■.■.■.■.;: 

Fine 

do                 .... 

44 

Brown 

Medium 

IrreEUiar 

....do 

:;:::;:::;:::;;:;:;: 

45 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

PENNSYLVANIA— Sandstone— Continued. 


Location  of  qnarrj'- 


ConnellsvUlo -  -  ■ 

TTniontowB  (3  miles  sottfueastof) 
Unioutown  (4  miles  soutbeastof) 

Wayiicsburgh 

West  Union 


"Wasliin^ton  {5  miles  west  of). 
Washington  (3  miles  east  of).. 

"Washington 

Candusburir  - .  -_ 

Monongaliela  city 


Pittsburgh  . 


Fayett©. 


"WasluDgton 


Allepheny . 


do  , 


Allegbeny 

Baden  

Baker's  LandiD,^. 
Beaver  Falls..... 
Homewood 


Greenville  . 
Shenango . . 


Greenville Mercer 


Allegheny . 


Franklin Yenango , 

Oil  City |....do 

Garland >  Warren. . 


90  Titusville Crawford. 

91  '  Meadville Crawford  . 


I  Corry Erie  . . 

j  Lehoeuf do  . 

I  Erie  (4  miles  east  of) ' do  . 


Christian  Shibley. 

James  Fraser 

D.  Shipley 

Simeon  Kinehart . 
JohA  Lapham 


D.  Hagcorty  . 


Hallam  Bros  . 

John  Brady 

John  Cook 

William  Nelson  . 


United  States  Goverament 

Pittsburgh,  Cincinnati,  and  Saint  Louis  R. 
R.  Co. 

Isaac  Walker 

M.  B.  Brown 

Thos.  Roarke 


Jesse  P.  Scharf.. 

Evan  Jones 

Soely  Bros 

George  Wright. 
Alf.  Hanison — 


Henry  James 

Ritchie  &  Sanerbrier. 

John  SchctZfl 

John  Hiickenstein  ... 
Charles  King 


SPECIFIC  VABIETT  OF  BTOKB. 


Popular  name. 


Fred.  Altevater  . 
L  G.  Gallagher. . 
Reed  &,  Ewjng  .. 
Jos.  Hartmaa . . . 
A.  L  Jolly 


Jacob  Friday 

Jno.  T.  Anderson 

Clemens  Herrmann 

P.  Leech 

Craigs,  Pinkerton  6^  Co  . 


Amy  &  Kappeuherger  . 

Amy  &.  Brown 

Charles  Fry 

L.W.Odell 

Joseph  Bell  &.  Son 


.do  . 


W.  Brodhead Sandstone  . 

David  Ready -  do  . 

Linn  &  Leaiy 

Pennsylvania  Railroad  Company |...  do  . 

Ilenis  Brenan i...  do  . 


B.  McXeil :  Sandstone  . 

Frank  Hock [....do 

J.  M.  Colegrove j do 

Frank  Senger —  do 

James  Leask do 


Scientific  Dome. 


PENNSYLVANIA— Slate. 


Pen  Argyl . 


Chapman's  station 

6  miles  northwest  of  Catasauqua  j 
9  miles  from  Allentown. 

5i  miles  east  of  Slo  tington 

li  miles  east  of  Slatlngton 

1  mile  east  of  Slatington 

Slatiugton 


Slatington 

..do: 

i  milo  west  of  Slatington . 

.-  do 

West  of  Slatington 


WcRt  of  Slatington 

Slatington 

Slatedalo 

Lynnsport 

1  mile  "west  of  StinesvUle. 


li  niiloft  west  of  Stinesville  . 

Bangor  

West  Bangor 


i  mile  from  West  Bangor. 


Northampton . . . 


Lehigh  . 


Lehigh  . 
York  .. 
...do.., 


Bray  &  Short 

Star  Slate  Company 

Bangor  Slate  Company 

Bangor  Union  Slate  Company 

North  BangorManufacturingCompany. 


John  Jackson  &  Co 

H.  Jory&Co  

West  ;^angor  Slate  Company 

Stephen  Jackson  &  Co 

Chapman  and  New  York  Slato  Company. 


North  Peach  Bottom  Slate  Company. 


R.  Henry  &  Co 

John  Paulus  &  Co. 
Caskie  «fc  Emack  .. 
James  Hess  &.Co.. 


W.  n.  Seibert 

David  Williams , 

Columbia  Slate  Company 

Kuntz  &.  Jacobs 

The  Industrial  Slate  Company. 


Kram  &  Mascr 

Joel  Neff 

Lockor  Slato  Company 

Laurel  Hill  Slato  Company. 
Keevcr  &.  Lutz 


\-  Bni 


Si ;tte Manufacturing  Co. 

JoiHvs  \  M.I.;uighlin 

Rnlu-il  I,.  JoiuH  &Co 

William  C.  Pany  &  Co 
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OF  BOOKS  QUAEEIED  IN  THE  DIFFERENT  STATES. 

PENNSYLVANIA— Sandstone— Continued. 


Grav 

...do 

Light  gray. 

Gray 

...do 


Gray . 


...do. 
...do  . 
...do. 


Gray  . 


.do. 


STROCTUKE. 


Gray 

...do 

...do 

...do 

Gray  and  brown . 


Gray  . 


Stratification. 


Indistinct. 
Irregular . . 


Medium Irregular. 


Medium Irregular  . 


Gray  and  light  brown  . 
Gray 


Gray  . 


Gray. 


Even,  thin  to  thick. 

Bowlders 

Even,  thin 

Even,  thick 


Even,  thin  to  medium  . 


Even,  thin  to  thick. 


Even,  thin  to  thick. 


Irregular  . 


Even,  parallel. 


Even,  parallel. 


Maasive 

Even,  parallel. 


Coarse i  Massive  . 


Eine ]  Variable - . 

do Even,  parallel. 

do Indistinct 


Even, thick 

Medium  to  thick 

Even,  medium  to  thick. 
Even,  thin 


GEOLOGICAL  AGE  OF  FOBHATIOIf. 


Carboniferous 

...do 

Sub-Carboniferons 
Carboniferous 


Carboniferous  . 


Carboniferous  . 


Carboniferous  . 


Carboniferous  . 


Epoch. 


184i;  60 

1845  61 

1845  62 

1840  63 

11^64  I  64 

1S43  1  Co 

66 


Carboniferous  . 


Even,  thin  to  medium  . 
Even,  thick 


Carboniferous  . 


SubCarboniferous 


Sub-Carboniferou3 
Carboniferous 


1870 
1840 
18:)0 
1872 
1880 


1878  I  78 

1868  79 

1876  80 

1871   !  81 

18M  82 

1876  '  83 

1865  .  84 

1865  ,  85 


PENNSYLVANIA- Slate. 


Dark  blue. 

...do 

...do , 

...do 


Bine 

Dark  blue.. 

Black 

Dark  blue . 


Dark  bine  and  black  . 

Black 

Dark  blue 


...do 

Dark  blue  . 

...do 

...do 

Blue 

Dark  blue  . 


Dark  blue  . 
Bine-black. 
Dark  blue  . 
Blne.black. 
Dark  blue  . 


Compact. 


Compact. 

..  do 

rine 


Irregalar  . 


Fine Irregular. 


.do Rhomboidal . 


Hard Kectangular  . 


Rectangular . 
Irregular 


Smooth,  even. 
Even 


Lower  Silurian. 


Smooth,  even. 


Even... 
Smooth  . 


Even,  smooth  . 


Lower  Silnrian. 


Lower  Silurian. 


Lower  Silurian. 


18I-7 

2 

1865 

« 

1K7H 

4 

1872 

5 

1875 

6 

IH.W 

■; 

1672 

» 

187.') 

!l 

1875 

10 

1845 

11 

1864  , 
1805  ' 
1853 
18CG 

1848 
1849 
1860 
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Table  IV.— TABLES  INDICATING  TEK  AMOUNT  AND  KINDS 
DELAWAKE— Chyst.'v.llixe  Silickous  Rocks. 


Location  of  quarry. 


SPECIFIC  VABISTT  OP  BTOKK. 


Popnlar  name. 


Scientific  name. 


Soar  Wilmington. 


New  Castlo Pliilip  P.  Tyro 

...do IlushF8&  Walker  .. 

do James  McKenflrick  . 


MAEYLAND— Crystalline  Siliceous  Rocks. 


Xc.ir  Port  Deposit 

....do  

Hair  mile  from  Biltimoro 

Granite     

Near  Woodstock 


Xrar  Woodstock 

Opposite  CUicott  City  . 


Jolin  Koavony 

McClcuaUan  &  Brother  . 

Jolin  Harris      

Gill  &  McMalion 

William  r.  WeUcr 


Biotite  granite. 
Biotite  gneiss . . 


MARYLAND — Marble  axd  Limestone. 


Cockeysville 
Ha.sorstowu  . 


Baltimore '.  Beaver  Dam  Marl>le  Company 


Washington T.G.Jones 

do Swartz  Quarry  . 


Marhle 

Limestone  . 


Ha^esian  limes  tone . 


MARYLAND— Slate. 


le —     Harford. 


Near  Pennsylvania  state   line —  [  Harford. 

Delta,  Pennsylvania.                     , 
do do  ... 


W.  E.  Williams  &  Co Slate. 

Thomai  W.Jones  &  Co do 

John  W.Jones  &  Co do 

Harford  Peach  Bottom  Slate  Manufactnr-   ' do 

ins  Company.  ' 

W.  C. Eoberts  &  Co ....do 


John  A.Bamett  cSt  Co Slate. 

Harford  Peach  Bottom  Slate  Company 1    .  -  do 


VIRGINIA— Crtstalline  Siliceous  Rocks. 


yer.r  Catlett  station 

1  i  miles  from  Fredericksburg 

Tnckahoe  district 

Near  Kichmoud  

Granite  posl-oflice 


F.iuquicr 

Spotsylvania . 
Hentico 


Xaniozine  district 


Chesterfield 

Chesterfield  .... 

Aiuherst       and 

Campbell. 

Campbell 

Dinwiddle 


do 


Chase  Andrews  .-- '   Diabase 

E.  J.  Leyburn    Granite 

J.  B.JIitcheU&Co.... ...  do 

Richmond  Granito  Company [' do 

Old  Dominion  Gr.anite  Company j ...  -do 

Westham  Granite  Company ''  Granite 

Casey  &  O'Connel >  Gneiss    and    mica- 

schist. 

S.  Patterson  &  Son Gneiss 

Snjith  &Son  hall '    Granite 

Gill  &  Huhb.ird '    ...do 


Diabase ■ 

Biotite-muscovite  granite. 
Biotite  granite 


VIRGINIA— Marble  asd  Limestone. 


i  miles  northeast  of  Statiuton  . 


Angnsta Ee'l  Bud  Slate  Company Slate  — 

do Coral  M.arble  Company  Marble. 


VIRGINIA— Slate. 


Magnesian  limestoue  and  limestone 


WEST  VIRGINIA— Sandstone. 


1  Wheeling Ohio Adolph  Thak.'i . . 

! 

2  ! do ! do Henry  GunlUer  . 

3  I i!o ) do I  Schuler  &  Lotz.. 

4    do I do I  Androw  Long  .  -  - 

Sttllivan  &  Peat . 


5     Kowleaburg Preston. 


Grafton 

Parkorsburg. 


Near  Cbailcstou. 


Nugent  Kcenan 

Patrick  Hopkins 

Jool  T.  Quariior  and  otbera  , 
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OF  EOCKS  QUAERIED  IN  THE  DIFFERENT  STATES. 

DELAWARE— Crystaxllne  Siliceous  Rocks. 


Cslor. 

STBUCTUBE. 

GEOLOGICAI.  AGE  OF  FOEMATIOK. 

1^ 
ft 

1872 
1876 
1873 

Texture. 

StratiScatioQ. 

Jointing,  bedding,  or  natu- 
ral surface. 

Period. 

Epocb. 

Blact 

do    

...do  

do 

do 

....do  

....do 

...do    

...do 

....do    

MARYLAND— Crystalline  Siliceous  Rocks. 


1840 
1825 
1830 
18:iO 
1879 

1836 
1872 

do    

...  do*    .     .. 

do 

Daik  greenisli  gray 

Fine 

Indistinctly  laminated 

Horizontal  sheets 

...  do 

do           

do    - 

....do 

"V^-avv 

Horizontal  and  vertical 

....do 



MARYLAND— Marble  and  Limestone. 


Fine  and  coarse  crystal- 
line. 

Lower  Silurian  . . . 
....do    

1840 


1 

...do 

...do  

9 

do                   . .          

..do          ... 

do 

1       do 

do 

1 

MARYLAND— Slate. 


Fine 

1849 

1870 
1870 
1867 

1866 

1870 

1872 

1 

...  do 

....do  

...  do 

?. 

do                             .  ... 

...  do    

do 

..  do    

^ 

....do 

Fine  and  clear 

....do  

...do  

...do 

....do  

...do  

S 

Fine  and  clear 

do 

R 

....do  

T 

" 

VIRGINIA- Crystalline  Siliceous  Rocks. 


VIRGINIA— Marble  and  Lijiestone. 


Fine 

Medium 

■ 

I8S0 
1880 
1880 
1835 
1850 

1837 
1867 

1858 
1840 
1879 

1 

Indistinctly  laminated 

Teitical  and  horizontal  — 
....do 

?. 

...do 

R 

..  do    

...  do 

4 

....do 

...do 

,■> 

Massive 

Horizontal  sheets 

fi 

...do 

7 

....do 

H 

Indistinctly  laminated 

...  do 

» 

J 

Solid 

....do 

10 

Drab 

PinVish  gray  . 


Fine 

Fine  semi-crystalline,  fos- 
siliferons. 


Vertical  and  transverse  . 
Uneven,  thick 


Lower  Silurian  . 
Upper  Silurian  . 


VIRGINIA— Slate. 


1  Fine 

j  1840 

T 

....do 

....do  

1859 

•i 

I 

"WEST  VIRGINIA— Sandstone. 


Lij;ht  gray Coarse Irregular Even,  thick 


Dark  gray . 


Keddish  gray  - 
Gray 


Even,  parallel. 


Massive 

Even,  parallel. 


Carboniferons  . 


Carboniferous  . 


Upper  Coal  Meas-      1856 
■ares.  1 

...do !|  1860 

...do 'i  1S52 


Catakiin '  1877 


Barren  Mea.snres 
Upper  Coal  Mcas* 
ures. 


Barren  Measures . . 


1859  ;  8 
1659  I  9 
1780     10 
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TABLi:  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

GEORGIA— CuYSTALLiNE  Siliceous  Rocks. 


Location  of  quarry. 

County. 

Name  of  tbo  corporation,  company,  or 
intUviduol. 

8PRCIFIC  VABIKXr  OK  BTOKR. 

Popular  name. 

Scientific  name. 

1 

2 

DoKalb 

CaUabon  &  Welsh 

...do 

GEORGIA— Slate. 


KockMart P"lk G.  "W.Jones  &  Co Slate 


TENNESSEE — Makble  xsv  Limestone. 


If  ear  Eosersvillo 

4i  miles  from  Kogersvillo  . 


E.  D.  Dougherty. 


7  miles  from  'WTiltesbnrg do 

4  miles  from  Knoxville Knox 

2  miles  from  KnosviUo Knox 

i  mile  from  Knoxville j do 

5i  miles  southwest  of  Knoxville. .  I do 

9  miles  from  Cleveland Bradley . . . 

2  miles  from  Chattanooga Hamilton  . 


Near  iKashville  . 


Joseph  Stamps  (Star quarry). 
t  Knoxville  Marble  Company  .  - 


Near  Clarksville. 


Montgomery. 


Frierson  &Morgan Marble 

John  M.  Ross  do  . 

Tennessee  River  Marble  Company I' do  . 


Williams  &  Jones . 
Callahaji  &.  Welsh. 
John  Conroy 


Siliceous  dolomite  and  limestone. 


KENTUCKY— Marble  and  Limestone. 


Campbell 

do        

Fitzsimmons  &  Sons 

do                             

...do  

....do 

3 

T^^est  of  Covington 

Kenton 

do 

do 

do                                      

W.  Clark 

do 

do                   

do 

do    

J.W.Rich 

...do 

.    ..do          

Pendleton 

Jefferson 

do        

....do 

...   do 

1  mile  east  of  Louisville 

Louisville 

do                            

do 

Ma^nesian  limestone 

do 

do 

....do 

do 

Jefferson 

.  do 

do                                .... 

...do 

-..-do 

...do 

....do 

...  do-.-.     

do    .. 

do                        

do 

..do           

...  do 

do           

Bullitt 

Louisville  &.  INasbville  Kailroad  Company- 

..  do 

LimestODO 

Belknap,  Dunnsville  Stone  Company 

Princeton  Stono  and  Marble  Company 

do       

2i  miles  east'of  Princeton 

CaldweU 

.    do 

OHIO— Sandstone. 


3  miles  north  of  "Wateman . 

Berlin  Heights 

Brownhelm 

Amherst 

.--.do 


Eiie  . . . 
...do  .. 
Lorain . 


Grafton. 
Elyria... 


^  miles  north  of  Elyria  . 
Kidgcvillo 


AVcst  View 

Olmfijtcd  Falls 

Berca 

3  miles  enst  of  Berea. 
Brooklyn 


-do  . 


Cuyahoga. 

. .  "do 

...do 


:^^icholl  &  iliUer 

G.  A.  Baaiio 

"Wortbingtou  &,  Sous . 


L.  Haldemau  &.  Sons 

Amher.st  Stone  Company. 

"Wilson  iiHughea 

W.H-Bryant  

James  XichoU , 

Clougb  Stone  Company 


■W.E.  Miller 

Jlnssoy  i!^  Co. ... 

JohuVVeller 

John  Eschtruth  . 
H.  L.Beebo 


Columbia  Stono  Company 

L.  Banium 

McDerniott  &  Beroa  Stone  Company  . 

Barnard  Rafferty 

Jacob  Hoehn 


Sandstone Sandstone  , 
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OF  EOCKS  QUAERIED  IN  THE  DIFFERENT  STATES. 

GEORGIA — Crystalline  Siliceous  Rocks. 


Blue 

Light  gray. 


BTRUCTUKE. 


Irre^Iar 

Horizontal    and   inclined 

sheets. 


GEOLOGICAL  AQK  OF  FORMATION. 


Epoch. 


GEORGIA— Slate. 


Irregular Even 


TENNESSEE— Marble  aud  Limestone. 


V    ■  "  ted 

Fine,  semi- cry  stall  id  e 

Fine,  compact,  semi-crys- 
talline, fossiliferoQs. 
Fine.  semi-crystalline,fo3- 
'     siliferous. 

Thick             

iseo 

1872 

1854 

1873 
1869 

1879 
1879 
1880 

1879 
1855 
1 
1877 
1840 
1869 

1 

tin" 

...do 

....do 

....do 

...do 

....do 

....do 

....do 

....do 

....do  

Medium,  semi-crystalline  . 
lleclium,  semi-crystalline 

do 

do 

•i 

6 

..  do    

Thick    

..   .do    

7 

Medium,  semi- crystalline, 

fossiliferous. 
Medium,  semi-crystalline  . 

...  do 

...do -■ 

....do 

....do  

.   ..do  

....do  

9 

....do  

'....do 

10 

Fino,  compact 

11 

do' 

..do       

Thick 

....do 

1" 

do      

....do 

Sah-Carl^oniferous 

13 

KENTUCKY— Marble  and  Limestone. 


...do  . 
Drab.. 
...do. 


Drab. 
Gray. 


Semi.crystalline  . 


Semi-cryatalliiie  . 


Medium,  fiue 

Semi.cryataliiue.fossilifer- 


Granular,  fosailiferous  . 
Oolitic  and  coropact 


Even,  thin  to  medium . 


Even,  thin  to  medium . 


Even,  medium . 

.  do 

Even,  thick 


Even,  medium  to  thick  . 


Even,  medium  to  tliick  . . . 
Even,  thick 


Lower       Silurian 
(Cincinnati). 


Sub-Carboniferous 


Sub-Carboniferous 


Sub-Carbouiferous 


1870 
1870 
1878 
1860 


OHIO— Sandstone. 


Gray. 
...do. 
...do. 


Gray. 


Gray.. 
—  do  . 
....do. 
....do. 


Even,  thickness  varies  ... 


Even,  tluckuesa  varies  . 


Even,  thickness  varies  . . . 


Even,  thickness  varies  . . 


Uneven,  thickness  varies . 
Even,  thickness  medium  . 


Sub-Carboniferous 


Sub-Carboniferous 


SubCarboniferons 


Sab-Carboniferous 


Bereagrit. 


Berea  grit  . 


Berea  grit . 


1876 
1870 
1848 
1856 
1870 

1872 

1855 

1874 

,  1845 

I  1852 


1871 
1865 
1873 
1875 


1807 
1855 
1840 

1876  ,. 
1840  I  20 


15 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

OHIO— Sandstone— Coutinued. 


Location  of  quarry. 


BrooWvn Cuyahojrft. 

East  Clovelaud "o 


County. 


Bedford I  Cuyahoga. 

Indopeudonce do 

...do 


Newburgh . 


Cayahoga. 


Euclid do 


Windsor   

Mesopotamia  . 


"Windham 
Twinsbuig 
...do 


Xoilliiimpton  townsliip. 

Peninsvila 

Greenlield  . 


3  miles  east  of  Norwalk  . 
3  itiilea  south  of  Norwalt 

Mont  lova 

Leesville 


Anthony  James'  estate. 

Janu'B  Haycox 

CE.  Ucador 

W.G.  Nelf 

H.P.Galo 


Bedford  Stone  Company. 

J.R.IIur8t 

T.l).  Smith 

Wilson  &  Hughes 

Edwards  Brothers 


W.n.Caine 

Richard  Braund 

T.C.GarfioW 

Maxwell  &  Malouo . 
John  Wagnor 


Forest  City  Stone  Company 

McFarlnnd  Brothers  

Slossou.  Meeker  &.  Co 

Kobert  Stewart 

Mesopotamia  Freestone  Company. 

Austin  Flagstone  Company 

Brace villo  Kidge  Quarries 


Portage '  Case  &.  King 

Summit j  Gardner  Rinneloo. 

do Nowtou  Herrick  .. 


Joseph  Hugill 

WJlhelm  &  Schroeder. ., 

Hovey  &  Brown 

Ferdinand  Schumacher. 
George  Graham 


Hum 


Huron William  Perrin 

...  do I  J^harles  Graunell 

Lucas I  Samuel  Wagner 

Crawford Lcesvi'.le  Stone  Company. 

do Morrow  &,  Miller 


Plymouth '  Richland S.  W.  Tuttle 

.."do I  ..  do I  William  J.  Bi^vier. 

Mansfield ! do '<  Christian  Voetsch,  . 

do do Tobias  Cline do  . 

Wellcr  township ! do !  Hught'S  &  Cotter ■ do  . 

Weller  township '  Richland. 


SPECIFIC  VAHIETY  OF  BTONE. 


Popular  name. 


Blue-stone Sandstone 


Scientific  name. 


Sandstone Sandstone 


Blue-stone |  ..  do. 

Sandstone ! do  . 

Flag-stone I do. 


Sandstone Sandstone  . 


Sandstone Sandstone. 


Bellville |..-  do  ... 

Wooster Wayne  . 

Warwick ..  do  . .. 


West  of  Massillon Stark  . 


Northwest  of  Massillon  ... 

S  miles  north  of  Massillon . 
3  niih-s  north  of  Massillon . 
y  oungstown 


S.  Shively ij  Sandstone  . 

D.  W.  Zeut do 

Cne  Brothers do 

Waluut  Grove  Stone  Company do 

Warthorst  4c  Co do 


Stark Suter  &;  Everhard ...jj  Sandstone ...j  Sandstone  . 

do John  Paul | , do ,1 do 

do John  Vojjt | do I do 

Mahoning Kirk  Quarry,  John  Holden. '  —  do ' do 


2  J  miles  northwest  of  Youngstown 
2iniiUs8outh\vest ofYouiigstown.    Mahoning  .. 
ibiana 


do Brier  Hill  Stone  Co 

Thomas  Conmrll... 


Xear  Austinlowa do 

New  Lisbon '  Coliin 

2  miles  nort  h  of  Carrollron i  C.arro 

5  miles  north  of  Canal  Dover |  Tuscarawas  . 


3  miles  east  uf  New  Philadt;lphia 

34  niih'S  southwest  of  Milleraburg 
Northeast  of  Mount  Vernon 

10  miles  east  of  Mount  Vernon  . . 

Washington  township 

North  Bloomflcld 

Ibiriu 

.< 

n 

4  miles  east  of  Cardington. 
....do 

Suiibury 

. . .  do 

10  miles  i-nat  of  Columbus  . 


Tuscarawas 


Morrow... 

Morrow... 

. . .  do 

....do 

. . .  do 

...do 

Morrow . . . 

....do  

Delaware. 
...do  .  ... 
Fiaiiklin.. 


Austiiitown  Quarries 

J.  U.  O'Mara 

Dr.  N.  M.  Smith.... 

Tuscarawas  Valley  Coal  and  Iron  Company 

Alfred  Mathias. 

.do, 
.do. 

Isaac  Crichfield ' do 

Green  &Cojlo , do 

Sandstone  . 


Sandstone ,  Sandstone  . 


John  Flowers 

Wilson  &  Sharrock 

Cri'no  Brothers 

William  Goorley 

B.  S.  Russell 

Robert  Edgcll 

W.  Brooke 

n.  Fleckncr 

C.  B.  Gaylord....  .... 

William  A.  Forrester . 


...do 

Sandstone  . 

...do 

...do 

...do 

...do 

Sandstone  . 
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OF  KOCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

OHIO— Sandstone— CoutimuML 


Gray. 


Gray., 


Ligbt  gray. 

GrjiT 

...do 


Gray . 

..-do  . 
...do  . 
...do. 
...do. 

Gray. 


Gray 

...do 

Gray  and  brown 


Gray 

Gray  and  brown  . 

GiaV 

....do 


Gi^ay  and  pink. 


Gray  and  pink. 


...do. 
Gray  . 


Gray. 


Light  brown. 
-Gray 


Gray 


Gray 

Dark  gray  . 


Gray 


Gray. 


Stratification. 


Even,  thickness  medium  . 


IiTCgula 


—  do [  "Uneven,  tbiokuessmedium 

Massive Even,  thickness  medium  .. 


Even,  thickness  medium  . . 


Even,  thickness  varies  . 


.do Massive 

.do do I  Even,  thick. 


Coarse 1  Coarse . 


Uneven,  thick. 


-Tine |  Massive |  Even,  variable,  thick  .. 

Medium Coarse  and  massive  !  Even,  thick 

Fme i  Fine  and  irregular ,  Eou-b,  thin 


Medium I  Variable ;  Even,  variable,  thick.. 

do I do !  Even,  th  n  to  medium. 

Coarse |  Massive '  Even,  mi-*dium  thick  .. 

Fine Fine  and  massive ;  Even,  variable,  thick. . 


Fine i  Massive I  Uneven,  medium  thick., 

—  do I  Coarse ;  Even,  medium  thick 

Coarse i  Massive !....du , 


GKOLOGICAL  AGE  OF  FOKMATION. 


Sub -Carboniferous 


Sub-Carboniferou9 


Sub -Carboniferous 


Epoch. 


Berea  grit . 


Berea  grit . 


do 


Sub-Cavboniferous 


Carbnniferous 

...do 

Sub-Carboniferous 


Berea  grit  . . 


Cuyaho^'a  shale. . . 

Base    of     Lower 

Coal  Measures. 


Berea  grit. 


Sub- Carboniferous 


Sub-Carboniferous 


.do  . 


ld4U     50 


Berea  grit JSHS  '  51 

...do I  1840     52 

Lower  Corniferoua     1870     5? 

Bereagrit ;|  1S40     54 

1K47     55 


18T2 

1809  • 
1K73 


Bereagrit. 


Coarse !  Massive  . 


Even,  thick do 

Even,  thick Sub-Carboniferous 


-do ,  Coarse j  Even,  variable,  thick. 

do I  Massive ...  do 

do do !  Even,  thick    


Massive |.  Uneven,  thick. 


Medium do  . 

Coarse '  ..  do. 

Medium ' do  - 


Carboniferous  . 


I  Base  of  Lower 
j  Coal  Measures. 
!  Lower  Coal  Meas- 
I      urea. 


Carboniferous 


Medium I  Coarse  and  irregular i  Even,  thick  . 


Coarse |  Coarse  and  massive  ;  Uneven,  variable,  thick. 

do '  Irregular Thick 

do I  Massive Uneven,  thick 


I  Massive Uneven,  thiek. 


Carboniferous  . 


Carboniferous  . 


do 


do- 


.do  . 


Base  of  Lower 
Coal  Measures 

Lower  Coal  Meas- 
ures. 


-do. 


1873 


1872     56 


61 


3P40  62 

,  lSt)9  63 

I  ISGO  64 
i 

1835  :  65 

i 

I860  [  6* 

1870  67 
1SC9  68 
1873     6!> 


1J?20  72 

IKiO  73 

1840  74 

J  870  75 


1820 


Coarse  and  massive Even,  thick 

I 
Coarse Even,  variable 

Ji                                        erat*'.  i, 

Fine  and  massive Uneven,  medium ';  —  do Berea  grit I   ISr.o 


j  Base     of     Lower      1810 

Coal  Measures.    |i 
Sub-Carbon iferoua    "Waverlv  conglom-      1872 


80- 


Ijjrit 


.do ,  Fine  and  j 


Uneven,  thin  to  medium  ..i 


Fine ;  Fine  and  massive '  Uneven,  thin  to  medium  ..j   SulvCarboniferous    Bereag 

do do do I do do  . 

.do do    Even,  thin  to  medium '' do tin  . 


1875  81 

1870  SJ 

1880  Si 

1850  84 

18:t7  I  85 

1869  8& 


Massive '  Even,  medium  . 


do  .' I  1840     90 
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tablk  IV.— tables  indicating  the  amount  and  kinds 

OHIO— Sajjdstone — Continued. 


Loc.1t  ion  of  quarry. 


...<lo 


southwest  of  Co8boctou. 

Roscoe 

Z.Tnesvillc 


Cumberlnud 

25  uiiles  northwest  of  Cambridge 
2  luilos  southeast  of  Tippecanoe. . 
West  side  of  Steubenvule 


West  side  of  Sleubenville  . . . 

West  side  of  Martin's  Ferry. 

2  miles  west  of  UcUaire 

West  side  of  Bellaire 

Lewis' Mills   


7  miles  southwest  of  Marietta  . . . 

S  miles  southwest  of  Marietta  . . . 
fij  miles  southwest  of  Marietta. . . 

25  miles  west  of  Constitution 

LilhopoUs 


Lancaster 

Lancaster  (east)  . 
Lancaster  (south) 
Logan 
Pilietou 


Piketon 

2  miles  west  of  Portsmouth 

12  niiles  from  Portsmouth 

Fi  eestone  P.  0.  (Buena  Tista) 
Freestone 


Kockville. 


Licking. 


Guernsey 

Noble. 
Guernsey . 
Harrison. . 
Jefferson . 


Belmont 

Washiajiton  . 


Washington  . 


James  Coylo 

Charles  Dangherty . 


O.  Z.  Hillery... 
Moses  C  honey  . 


Robert  Dickinson . 
T.  B.  Towusend... 


Samuel  Barr 

Robert  Hosio 

Floto  &  Brothers. 


Archer  &.  Boal 

Charles  Seabreght  .. 
John  K.  Robinson... 

W.J.  McClain 

Joseph  Hutchinson  . 


Baltimore  and  Ohio  Railroad  Company  . 
T.  B.  Townsend 


C.  Finch 

Marietta  Stone  Company 

Constitution  Stone  Company. 


P.  L.  Cole. 


Fairfield  . 
Fairfield . 


Scioto  &  Adams 
Scioto  &  Adams  - 


D.Briggs 

D.  B.  Calder    

Constitution  Stone  Company . 
Joseph  Ley  decker 


Charles  Bowmaster  . 


Sh-irp  &  Crook . 


SPECIFIC  VAItlKTT  OF  STONE. 


Popular  name. 


.do  . 


Waverly  Browu  Stone  Quarries Freestone 

Reitz  &  Co l|-...do 

J.  M.  Inskeep Ii do 

Buena  Vista  Freestone  Company ' do 

John  M.  Mueller do , 


Scientific  name. 


Sandstone  . 
...do 

...do 


...do 

Sandstone  . 


W.  J.  Stewart .".  1  Freestone Sandstone 


OHIO— LiMESTOXE. 


tlo                                

do      

...do 

do 

do 

Ottawa 

do 

do 

do      

Sandusky 

Erie 

Kelley's  island 

.  do 

..  do. ..'. 

...  do 

do       

do    

Sand  usky 

Erie 

..  do 

....do 

do                      

do 

do 

..  do 

....do  

do 

do    

...do    

...  do  

Crawford 

Hancock 

.  do    

Fhidiav.^" ".;;::;;::::::::::: 

. ..  do  " 

...  do  

Fred.  EoesUng I !  Limestone  . 


demons  &.  Sons | do  . 

Jolinson  &.  demons ji do  . 

W.  A.  Clemons II do  . 

Oblemacher  Bros do  . 


Jobn  n.  Hudson 

John  H.  James 

L.  B.  Johnson  ifc  Co. 
Pray  &  Hall 


L.S.Pug 


Quilter  Brothers  . 
K.  Eelley  &Co... 


Ira  T.  Davis 

David  McGoray... 
"Watson  Hubbard  . 


Charles  Schoepflo 


Ambrose  Lieb 

Michael  Callan  .... 
Michael  O'Donnell. 
Fred.  Seavort 


E.  H.  France 

J.  L.  King  — 


L.  B.  Gearhart 

Altmau  &.  Preasnell . 

L.  J.Tarloy 

I.  Hershey 

Jobn  Hager 


Bituminous  dolomite . 


Bitaminous  dolomite. 


-do  . 


Magnesian  limestone  . 

Dolomite 

Bituminous  dolomite. . 
Dolomite 


.do  . 


Magnesian  limestone  . 
Maffuesian  limestone  . 


Bituminous  dolomite. 


Dolomifce 

Bituminous  magnesian  limestone . 


Bituminous  dolomite. 
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OF  KOCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

OHIO — Sandstone — CoutiiuKd. 


Color. 

STUUCTUEK. 

GEOLOGICAL  AGE  OF  FOBUATIOK. 

.a 

a  O 
>> 

Texture. 

Stratification. 

Jointing,  bedding,  or  natu- 
ral surface. 

Period. 

Epoch. 

Sab-Carboniferous 
....do   

Cuvahoga  shale . . . 
Waverly  conglom- 
erate. 

1830 
1834 

1834 
1880 

1830 

1868 

1855 

1850 
01881 
1870 

1872 

1879 
187:i 
1865 
1850 

1867 

1880 

1830 
1830 
1830 

1830 

1830 
1830 
1830 
1830 

1865 

1878 
1835 
1879 
1830 

1870 
1865 
1874 
1840 
1849 

1814 

...do 

..  ,1o 

...do  

...do 

...do  

Gray  and  light  red 

flo       

....do  

do          

One  30.foot  stratum 

Even           

Carboniferous 

do 

Lower  Coal  Meaa- 
do 

...do  

..  do                           

Uassive 

Fine,  not  distinct 

One  40.foot  stratum 

Carboniferous 

do 

Lower  Coal  Meas- 
ures. 

Lower        Barren 
Measures. 

do                   

One  12.foot  stratum 

do 

do 

...do 

Coarse  and  regular 

Coarse  and  massive 

Coai-se  and  massive 

Coarse  and  regular 

do                             

do       

do                            

do 

Upper  Coal  Meas- 
ures. 

Upper  Coal  Meas- 

do 

Carboniferous 

do 

do                             

...  do 

One  30-foot  stratum 

...do  

do                                        

Fine  and  variable  

Variable  and  massive 

Coarse  and  massive 

....do    

do 

do 

Broken  and  irregular 

One  thick  stratum 

Carboniferous 

do     

Lower        Barren 
Measures. 

Upper  Coal  Meas- 
ures, 
do 

106 

do 

...do    

107 

do 

CoarSe  and  variable  

...do 

One  25-foot  stratum 

...do 

..do         

....do  

....do 

do 

do           

do 

do     

do        

do 

Coarse  and  variable 

....do 

One  23-foot  stratum 

....do 

Carboniferous  ... 
....do 

Upper  Coal  Meas- 
....do  .' 

Til 

....do  

h' 

do       

do    

do  

do    

do              

113 

....do  

....do 

...do 

....do 

.  do 

Fine                 

Even  and  thin  to  medium. . 
One  SOfoot  stratum 

Sub-Carboniferous 

Sub-Carboniferous 

do             .... 

Cuyahoga  shale... 

Waverly  conglom- 
erate, 
do 

115 

116 

Coarse  and  massive 

....do  

117 

....do  

....do    

Coarse  and  conglomerate. . 
Fine 

....do 

....do 

....do 

111 

Even,  thin  to  medium 

....do 

120 

Br 

Sub-Carboniferous 
....do 

Cnvahoga  shale... 
....do  

I'll 

Even,  medium  thick 

Even,  thin  to  medium 

Even,  medium  thick 

..do    

1<H. 

...do  

....do 

....do  

123 

do 

do 

do     

....do 

...  do 

1''4 

Dnrk  gray 

do 

...  do        

do 

125 

Fine 

Even,  medium  thick 

Sub-Carboniferous 

Cnyahoga  shale. . . 

1?6 

a  Tills  quarry,  though  opened  iu  1881,  was  considered  of  sufficient  importance  to  have  a  place  i 
OHIO— LlMESTO??E. 


Semi-crystalline  fosailifer- 
ons. 

Even,  medium  to  thick 

do  

Comiferons 

....do  

1830 

1830 
1830 
1830 
1854 

1840 
1874 
1850 
1860 

1850 

1868 

1857 

1837 
1837 
1837 

1874 

1873 
1873 
1873 
1877 

1850 

1880 
1878 

18«8 
1862 

1866 
1875 
1876 
1874 
1845 

1 

do            

....do  

? 

do 

...do  

....do  

3 

do       

do 

do 

4 

do 

do          

do 

...do 

....do  

5 

Even,  medium  to  thick 

..  do 

Comiferous 

...do  

6 

....do 

7 

do                    

do      

...do 

....do 

8 

Fine,  compact,  and  vesic- 
ular. 
Compact  and  vesicular 

Even  and  massive 

Even  and  uneven,  medium 

thick. 
Uneven,  thin  to  medium.. . 

Even,  medium  thick 

...do 

....do  

....do 

9 

...do 

....do  

10 

Upper  Silurian  . . . 

Helderberg  (water- 
lime). 
Corniferous 

....do  

11 

Semi-crystalline,  fossilifer- 

T> 

do       

.  do 

....do  

13 

....do  

...do 

...do  

14 

do              

do 

....do 

....do 

15 

Semi-crystalline,  fossilifer- 
ous. 

Even,  medium  thick 

...do 

Comiferous 

....do 

in 

do 

do               

....do 

17 

..   do 

...do 

....do  

....do 

18 

do 

do             

...do 

...do 

....do 

1» 

....do 

...do 

....do 

20 

Drab 

Semi-crystalline,  fossilifer- 
do 

Massive 

do              

Even,  medium  thick 

do      

Comiferons....... 

....do  

?1 

...  do 

r> 

do 

Wavy  and  massive 

...do 

Upper  Silurian  . . . 
....do 

Helderberg  (water- 
lime). 
....do  

?3 

....do 

?4 

do 

do                      

..do 

....do 

....do  

?i 

Grav  and  bluish  gray 

Uneven,  thin  to  medium. . . 
....do 

Comiferous 

Niagara 

?fi 

Porous  and  vesicular 

do 

Upper  Silurian  . . . 

w 

do 

d»  

..  do 

?R 

...do  

....do 

....do 

...do 

2ft 

Compact    and    vesionlar, 
porphyritic. 

Even,  irregular,  and  mas- 
sive. 

Even,  thin  to  medium 

...do  

Helderberg  (watcr- 
lime). 

31) 
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Table   IV.— TABLES   INDICATING   THE   AMOUNT  AND   KINDS 
OHIO— Limestone— Continued. 


Location  of  quarry. 


2  miles  north  of  Colambns  Grove 

3  miles  northeaat  of  Tan  Wert . . . 


4  miles  east  of  Delphos . 

Lima 

4  miles  nortb  of  Lima  . . 


5i  miles  northeast  of  Lima 
Bluffton 


Putnam 

Van  Wert  . 
Allen 


Allen  . 
...do  . 


6  miles  northeast  of  Marion Marion  . 

1  mile  north  of  Marion do  ... 

Marion  . 


Delaware Delawiire  . 

J  mile  east  of  Bell  Centre Logan 

Imile  northwest  of  Bellefontaine.l do 

J  mile  northwest  of  Bellefontaine.  —  do 

1  mile  east  of  Sidney I  Shi'lliy 

}  mile  west  of  Ludlow Miami 

1  mile  south  of  Covington j  Miami 


BrKCinC  VARIETI  OF  BTOKE. 


Popular  name. 


J.  Postlowait. . . 
MissZ.  Pi'.lmer. 


A.J.Patton   

William  Pugh 

Mrs.  B.  A.  Armentrout  . 


Jacob  Cuator Limestone 


John  T.Bates 

Ritzier  &  Greonwald... 

F.  Hinamon 

Marion  Stone  Company . 


T. R.Koberts&  Co... 
Uaberman  &  Kiley  — 
Beattie  &,  Sherbonda. 
Peters  &  Lawrence... 
K.J.Akera 


W.  L.  Sickles. 


do  . 


..  do 

Covington  . 


IJ  miles  south  of  Piqua  . 
2|  miles  south  of  Piqua  . 
At  Piqua 


At  Piqua 

...do 

4i  miles  north  of  Urbana  . 


2  miles  west  of  Springfield  . 
4  miles  west  of  Springiield . 


do  . 


J.H.  Eaton 

Angel,  Miller  &  Co 

A.Hall&Son 

G.  Kumbnrg 


LP.  Watts  &Co.. 
Courad  Shefbuch. 

N.  W.  Furnas 

Lewis  Pace 

Butt  &  Battorff  . . 


Miami  . . . 
.-  do  .... 
Charapaig 

Clarke . . . 


J.W.Rnhl  

Covingtijn  Stone  Company - 

D.C.Stattler  &  Co 

H.  G.  Deweese 

H.  Clark  &.  Son 


Mitchell  &  Mitchell  . 

I  J.Hamilton  

D.  W.  flappersett  — 


Limestone Dolomite 


Scientific  name. 


Bituminous  dolomite. . 

Dolomite 

Bituminous  dolomite 


Bituminous  dolomite  . 


.do. 


Bituminous  dolomite  . 


Arenaceous  magnesian  limestone. 

..do 

..  do 


Arenaceous  magnesian  limestone. 

do    

Magnesian  limestone 


Magnesian  limestone. . 
Bituminous  dolomite  . 
Dolomite 


do 


Clarke . 


2  miles  west  of  Springfield 

IJ  miles  west  of  Springfield. . . 

1  mile  west  of  Sprinclield Clarke  . 

North  edge  of  Springfield I  —  do  .. 


A.L.Epplev Limestone i  Dolomite. 

Mrs.  E.  Moores j  1.  -  -  do I  Arenaceous  dolomite  . 

A.Holcomb i do 

Robert  Moorea ' do 

James  Mowatt do 


3  miles  west  of  Columbus Franklin . 

4  miles  northwest  of  Columbus —  do  . 

4  miles  northwest  of  Columbus. 


do  . 


3  miles  west  of  Columbus 

...do 

4  miles  west  of  Columbus 

4  miles  northwest  of  Columbus. 

Newtonville 

i  mile  southwest  of  ZanesviUe.. 
Rockville 


George  Sintz 

Pelticrew  &:  Bro. 
George  H.  Frey.. 
WilcoiBros..'... 


Franklin 
Muskiug 


Favctte. 


Yellow  Springs j  Greene. 


4i  miles  east  of  Xenia 

4  miles  southeast  of  Xenia 

6  miles  east  of  Dayton 

«  miles  east  of  Dayton 

li  miles  southeast  of  Dayton  . 

li  miles  southeast  of  Dayton.. 


.ilo  . 


IJ  miles  southeast  of  Day  to 
7i  miles  north  of  Dayton . . . 


1  mile  east  of  Lowisbnrg 

1  mile  northwest  of  Euphemia. 


"New  Paris 

3  miles  northeast  of  Eaton. . 
r>i  miles  northeast  of  Eaton. 
At  Hamilton 


3  mile«  northeast  of  Hamilton  . 


Montgomery . 
Montgomery. 


M.M.  Williams  .... 

M.D.Slyh 

Peter  Burns 

Andrew  McNinck  . 

Lillev  "fc  Poston 

T.J.'Price&Co..., 


Smith  &  Price.. 
T.  B.  Towusend. 
Philip  Moran... 

I.N.  Bonum 

W.  Sroufe 


Limestone . 


do. 


Boots  &Bickette •-.     Limestone. 

W.McDonald do 

John  Archer j do 

H.  Huston / do 

Hulliuau  Stone  Company ['• do 

D.Rcnner '\  Limestone  . 

C.Fanver  ■.-  do 

M.  Bosler !  ....do  . 

S.  Fa ; 

J.  S.  Booker do  . 

Limestone  . 


C.Dishler 

LJ.  Weaver 

K.  Swisher 

Bowman  &  Thompson. 
T.  J.  Smith 


Sam.  Smith  &  Co 

Young  &.  Christman  , 

John  O.  Deem 

Kilfoyle  &  Joyce 


R.  Andrews  . 


Arenaceous  dolomite . 


Bituminous  dolomite . . . 
Argillaceous  dolomite  . 
Magnesian  limestone  . . 


Arenaceous  magnesian  limestone. 

Arenaceous  magnesian  limestone. 
Dolomite 
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OF   ROCKS  QUARRIED   IN  THE   DIFFERENT  STATES. 

OHIO— Limestone — Continued. 


Bark  drab 

Light  gray 

Drah 

...do 

Drab  and  bine-black. 


Drab  . 


Dark  drab 

..  do 

Blaish  gray  

Gray  and  bluish  gray. 


...do 

Drab 

Grav 'I  Porous 

..do I  ..  do  . 

Drab 


BTSUCTURE. 


Texture. 


Compact  and  vesicular. 

Semi-crystalline, 

Vesicular 

...do 

Compact  and  vesicular. 


,  Even  and  parallel. 


Compact  and  vesicular 

Compact  and  porphyritic 

—  do 

Fine  and  compact 


do  . 


Fine  and  compact. . 

..  do 

...do.^- 

..do , 

Compact 

"Vesicular  


Even,  medium  thick 

Uneven,  medium  thick. . . 


sicular    Even,  parallel,  and  mas- 
sive. 
Even,  wavy,  and  irregular.'  Uneven,  thin  . 

Irregular Uneven,  thin  and  broken. 

Massive,    irregular,    and     Even,  thin  to  medium, 
even. 


Massive,    irregular,    and 

even. 
"Wavy  and  irregular 


"Wavy  aud  irregular 


Even,  thin  to  medium  . 
Even  and  thin 


Even,  medium  thick  . 


Even  and  thin 

Even,  medium  thick  . 

...do 

medium  thick  . 


.do  . 
Drab.. 


do. 


..  do 

..  do 

Drab 

...do 

Light  drab. 

Drab. 


du  . 


Tesicular i  Irregular 


Even,  medium  thick  . 


Vesicular 1  Irregular 

do [...  do 

Semi-crystalline !  "Wavy  and  irregular  . 


Semi-crystalline i  AVavy  and  irregular  . 

.   .  do I do 

Vesicular i  Irregular 

"Wavy  and  irregular  . 


Drab 

...do  

Light  drab. 


Gray 

Drab 

Blue-black 

Drab 

Drab  and  light  drab 
Drab 


do  . 


Vesicular I  Wavy  and  i 

...  do ...do 

, . .  do Irregular  . . 


gnlar  . 


Vesicular Irregular 

. . .  do ^  Wavy  and  irregular  . 


Even,  medium  thick  . 


GEOLOGICAL  AGB  OF  FOAMATION. 


Upper  Silurian  . 
...do 


Upper  Silurian  . 


do. 


Devonian 

...do 

...do 

...do 

...do 

Upper  SUorian  . 

Devonian 

...do 

Upper  Silurian  . 


Even,  medium  thick 

I,  medium 


Even  and  \ 

thick. 
Even,  medium  thick  . 


Even,  medium  tliick  . 


Even,  medium  thick  . 


Even,  thick,  and  medium. 


Semi-crystalliue,  fossilifer- 

ous. 
Fine,  semi-crystalline 


Compact  and  fossiliferous. 
Vesicular 


Semi-crystalline  . 


—  do 1 1...  do 

Drab ji  Semi-crystalline  . 


Compact  and  vesicular. 


Irregular Even,  thick,  and  medium  . 

Massive Even,  thin  to  medium 

do    One  3- foot  stratum 

Irregular Even  and  thin 

do Even,  variable,  thick 

Irregular I  Even,  medium  thick 


.do. 


.do.. 


Even,  medium  thick  . 


Upper  Silurian  . 
'.'.[.do  .'.'.'.'.'.'.'.'.v. 


Devonian 

Sub-Carboniferous 

Carboniferous 

Upper  Silurian  . . . 


.do. 


Upper 


Irregular 1  Even,  thin  to  medium . 

do    ' do 

..  do '  Even, medium  thick  . . 

-do (...do 

Wavy  and  irregular !  Even, thin  to  medium [ do. 

Wavy  and  irregular i  Even,  medium  thick  . . 


-do. 


do. 


do. 

?eni i-cry?«talline,     highly  I  Irregular do . 


Epoch. 


Helderberg  (wat^r- 

lime) . 
...do 


Comiferous . 

,-..do 

...do 


Helderbei^  {-vrxbcr- 

lime). 
Comiferous 


fi 


Niagara  (Guelf) 
...do 

Niagara  (Gnelf) 


Niagara  (Guelf) 


Niagara  (Guelf)  . 


Helderberg  (water- 
lime). 
Niagara 


Niagara . 


Comiferoua. 

...do 

Comiferous. 


Comiferoua. 


lime- 


Maxville 
stone. 

Lower  Coal  Meas- 
urea. 

Helderberg  (water- 
lime). 

Niagara 


Niagara . 


1854 

1876 

1878 
1868 
1840 


1877 
1845 
1878 
1835 
1860 

1855 

1877 
1830 
1869 
1851 

1830 
1870 
1858 
1865 
1856 

1868 
1874 
1858 
1874 


1851 
1851 
1802 


1865 
1860 
1850 

1870 
1868 
1840 
1881 


1860 
1870 
1880 
1858 


lagara  .. 


Cinciiinati . 
...do 


1840 
1825 
1870 
1875 
1661 

1845 
1851 
1873 
1866 

1871 

IKIO  i 

1860 

1860 

1840 

1840 

1840 
1810 
1835 
1865 
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Table  IV.— TABLES  INDIOATINCi  THE  AMOUNT  AND  KINDS 
OHIO— Limestone — Coutiiiucd. 


Locntion  of  quarry. 


5  mOes  cast  of  Eamilton BuUer  . 


2  miles  south  of  Loxhif;ton Ili^blaiid  . 

. .  do 

Point  Ploasaut Clermont  . 

Hamilton  . 


Cincinnati . 

...do  

...do 

...do  


J.  Eupp 


HoAltiu  &,  Co. 

Mrs.  L.  Dnun . . 

A.Carriff 

J.Delaney 


J.  Dolancy    . . 

L.  Lutterbey  . 

J.Ciuck 

E.Howe 


SPECIFIC  TABIETT  OF  STONE. 


Popolar  name. 


Limestone Limestone 


Scientific  name. 


Bituminous  dolomite  . 


INDIANA — Marble  and  Limestone. 


Adams    

Wells 

Wabash 

do 

B.  P.  Eice            

Limestone 

-...do 

..  do    

-.do 

do 

.  do 

do                                  

5 

do                                

do    

-.-  do    

..do    

WaTiash 

...do 

..    do 

Logansport 

do    

Logansport 

3i  miles  southwest  of  Kokomo 

Kokomo 

Marion 

...do  

Marion 

Wabash 

...  do  

do 

William  J  Ford 

7 

Moelleriu.s  &  Paul 

..  do    .. 

...do 

....do  

10 

....do 

Cass 

Howard 

....do 

Grant 

...do 

Grant 

Blackford 

Delaware 

...do  

..  do      . 

12 

do 

13 

George  W.  Defenbaugh 

D  R  McKinney 

do    

14 

do 

16 

17 

William  Twibell 

do    . 

1R 

...  do 

...do 

11 

do    ....            .      .. 

...do  

....do 

20 

Torktflvra 

Anderson 

...do 

Greencastle 

2  miles  sonlhwest  of  Greencaatle  . 
..  do 

2  miles  southwest  of  Greencastle  . 

Oakalla 

...do 

Putoaraville 

Longwood 

Lonf^wood 

23   miles   northwest   of   Laurel, 

Franklin  county. 
2J  miles  west  of  Laurel 

...do 

Madison 

...do  

Putnam  

...do  

do 

do              

?1 

22 

do 

do                            

?4 

...do 

..  do 

25 

...do  

Putnam 

....do 

do 

do                             

?fi 

27 

Moss  &.  Hillis 

do 

do                               

..  do 

oq 

-..do 

-...do 

30 

do 

m 

3? 

...  do 

...do 

Franklin 

....do 

....do  

...   do     

34 

...do  

...do    

35 

3  miles  soutliwest  of  Laurel 

do      ... 

do       ... 

do            

3fi 

Franklin 

37 

New  Point 

W.  W.  HoUensbe                    

do 

do                      

5  miles  southwest  of  Greensburg  . . 

Greensburg  Lijnestone  Company 

W.  W.  Lowe 

....do    

..   do     

30 

..do    

...  do 

...do    

4U 

do 

do            .     . 

.  do 

do          

41 

2  miles  west  of  Saint  Paul 

Shelby 

G.W.  MeNeely 

42 

Monroe 

do 

43 

....do  

do    

...  do    

...do    

44 

do 

W  H  MeHenry 

1       do 

(Jo                   

45 

..  do      .  .   . 

do 

.  .do            .... 

.  do    

46 

47 

Owen 

B.  Schweitzer 

Simpson  &  Archer 

E.E.  Bladen  

..    do         

46 

3i  miles  northeast  of  Spencer 

do 

...do       

...do    

...do  

...do 

....do  

Lawrence 

...do    

...-do 

....do  

63 

Bedford 

do 

Chicago- Bedford  Stone  Company 

do      

do    

...do  

....do 

...do .. 

56 

do 

do 

do        

nn 

Jackson  

Jennings 

57 

3i  miles  north  of  North  Vernon . . . 

do         

....do 

....do    

59 

3  miles  south  of  North  Vernon . . . . 
Oakdalo 

do 

U.C.Uerrra.in 

Hicks  k  Holmes 

do 

do    

60 

...do  

-...do 

Magnesian  limestone 
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OF  KOCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

OHIO— LiMESTONE—Contuiued. 


STRUCTUBE. 


Semi-crystalline,     highly 
fossiliferoua. 

Semi-crystnlline 

Compact  and  vesicular — 


Tesicular 

....do 

Semi-crystalline,  fossilif- 


Semi-crystalline,  fossilif- 


Stratification. 


Even  and  parallel. 

do , 

IiTCgular , 


Even,  medium  thick 

..do  

Verj'  even ,  thin  to  medium . 

...do 


.do. 


Even,  medium  thick  .. 
...do 

Even,  thin  to  medium  . 


Even,  thin  to  medium  • 
...do 


GEOLOGICAL  AGS  OF  FORUATIOK. 


Period. 


Lower  Silurian  . . 
Upper  Silurian  . . 

do 


-do. 


Upper  Silurian  . 
Lower  Silurian 


Lower  Silurian  . 


Epoch. 


Niagara 

Helderberg  (water 
lime). 


Niagara  ... 

...do 

Cincinnati . 


INDIANA— Marble  axd  Limestone. 


Gray.. 
Drab.. 
....do. 


Cdmpact  and  vesicular Even  and  parallel I  Thin  to  medium 

Finely  vesicular i  Massive j  Evon,  medium  thick . , 

Semi- crystalline i  "Wavy  and  irregular j  Even  and  thin 

do L . .  do do 


Semi-crystalline i  Wavy  and  irregular |  Even  and  thin. 


Semi-crystalline  ... 
Fine  and  compact. 


Fine  and  compact. 


Fine  and  compact   (con- 

cboidal  fracture). 
Semi- crystalline 


Irregular ]  Even,  medium  thick 

Uneven  and  thin 
Massive 

Even  and  massive  . 


Even  and  indistinct. 


Even,  medium  thick. 


Even  and  thin. 


Fine  and  compact 

Semi-crystalline , 

Semi- crystalline,  vesicular  . 


Variable Even,  thin  to  medium  - 

Irre^ulav , do 

do Even  and  thin 


.do !;  Vesicular !  Vai-iable do 


Dmb-. 
...do  . 
...do. 


Drab  and  buff. . 


Drab., 
...do. 
..  do. 
...do  . 


Gray 


Gray. 
Drab. 
...do. 
...do. 


Fine  and  compact '  Even 

,.  do ' do 

Semi- crystalline I  Massive  . 


Semi  crystalline  . 


Vesicular 

Semi- cry  stallin 


Semi- crystalline  . 


Granular  (oolitic) 

Fine  and  compact  (con- 

choidal  fracture).      ' 
Granular  (oolitic) 


Granular  (oolitic) . 


Granular  (oolitic). 
Semi-crystalline  . . 
....do 


"Wavy  and  massive. 
Wavy  and  massive. 


Even  and  parallel. 

Mnssive 

Irregular ■ 


Even,  thin  to  medium  . 
...do 

Even,  medium  thick. . . 


Even,  medium  thick. 


Even,  medium  thick. 


Even  and  thick 

Even,  medium  thick. 


Even  and  thick  . 


Upper  Silurian  . 
Devonian 


Upper  Silurian  . 


Upper  Silurian  . 


Upper  Silurian  . 


Sub  -  CarboniferouM 


Sub-  Carboniferous 


Upper  Silurian  . 


Upper  Silurian  . 

[VdoV.v.y.v.v.'. 


S  ub -Carbon  iferons 


Snb-CarboniferouB 


Sub-Carboniferous 
tipper  Silurian 


1876 

I 

18B7 

2 

18G6 

3 

l«7« 

4 

1878 

& 

1873 

R 

1866 

7 

1873 

8 

1K7'J 

9 

1840 

10 

1840 

11 

lK7ri 

12 

1830 

13 

1864 

14 

1864 

15 

1867 

10 

1870 

17 

1855 

1H 

1855 

19 

1835 

20 

1840 

21 

1840 

n 

1869 

•£i 

1860 

24 

1870 

25 

lRi8 

2A 

1873 

27 

1870 

28 

1865 

29 

1802 

30 

1879 

31 

1877 

32 

1876 

33 

1870 

34 

1850 

35 

1878 

30 

1875 

37 

1850 

38 

1854 

39 

1850 

40 

1859 

41 

18fi'2 

42 

1866 

43 

1878 

44 

1879 

45 

1875 

40 

1869 

47 

1870 

48 

1879 

49 

1878 

50 

1879 

51 

1879 

52 

1876 

M 

1867 

54 

18V  9 

55 

1860 

S« 

1875 

57 

1873 

58 

1850 

59 

18V6 

60 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

INDIANA — Marble  and  Limestone— Coutinued. 


Location  of  quarry. 


County. 


Osgood Kipley 

...do   do   

63  I  Salem '  Washington. 

Si     Smiles  west  of  Now  Albany i  Floyd 


«5 


..do. 


.do. 


Petor  Wagner '... 

Asbnian  &  Glasgow. 

Emanuel  Zink 

Cbri.stian  Ualler  .... 
X.  Bittiiiger 


BPBCIFIC  VAEIETy  OF  8T0XK. 


Popnlar  namo. 


Scientific  name. 


Magnoaian  limestone  . 


INDIANA— Sandstone. 


ILLINOIS — Limestone. 


ILLINOIS— Sandstone. 


....do 

....do 

1       do    

.  do      

i       do    

....do    

i    ._dn 

....do 

1 

300  yards  south  of  Eoseclair 

Hardin 

....do 

Magnesian  and  bituminous  limestone . 

i 

..  do    

3 

2  miles  from  Eoaeclair,  Jacks  Point 
Smiles  from  Koscclair,  ShetluTille. 

..do 

...do 

Baudolph 

Randolph 

...do 

4 

do                         

.  do  ■. 

■) 

do 

R 

1  mile  north  of  Chester  village    . . 

7 

John  Hern       

1 do    

do        .           

R 

CitvofBellevUlo  

...  d.i 

J  mile  east  of  Columbia 

6  miles  north  of  Bruse  station 

Saline 

4  mile  below  Grafton 

City  of  Quincy 

City  of  Kankakee 

City  of  Kankakee 

IJ  miles  southwest  of  Lemont 

IJ  miles  northeast  of  Jolict 

2  miles  east  of  center  of  Joliet  — 
5th  ward,  Joliet 

3d  ward.  Joliet 

West  side  of  Joliot 

...do 

lJmi!esfromC.H.,  Joliet 

End  of  C.oss  station,  Joliet 

2J  miles  north  of  Joliet ... 

Korth  of  Joliet 

...do  .     

Saint  Clair 

...  do 

Monroe 

Clinton 

Madison 

Jersey 

Adams 

Kankakee 

Kankakee  

Will   

...do 

...  do 

..do 

Will    

....do 

....do 

....do 

...do 

Will 

...do 

...do 

j,...do 

9 

...do 

. 

10 

.do      

11 

Sil  iceous  magnesian  limestone 

1" 

Black  lime 

11 

14 

...do    

15 

...do  

:::::.: ;:::::.:.;::;:;. ;:;i 

in 

Kankakee  Stone  and  Lime  Company 

17 

'....do 

...do 

lA 

...do 

do                                                 .     .. 

1<t 

E.  C.  Ha-ar  cS:  Co        

....do 

?n 

...do 

■>i 

?■> 

....do 

?.■? 

...do 

?4 

..do         .... 

?5 

...  do 

.  do      

?fi 

W 

William  KronmoTer                     

do 

do                   

?8 

do 

.    do 

29 

...do 

...do  

SO 

1  mile  east  of  Lemont 

IJ  miles  e.ast  of  Lemont 

4  mile  northeast  of  Lemont 

Village  of  Lemont    

Cook 

Cook 

....do :.... 

....do 

do    

Chicago  and  Lemont  Stone  Company 

do 

do                                            

31 

3!^ 

..  do    

do                ..                 

3X 

Chicago'and  Lemont  Stone  Company 

...do 

do         

34 

do 

do 

3S 

....do 

..do    .  .  .. 

do                                                 

3A 

37 

...do  

do    . 

3R 

....do  

....do    

1 

Golconda [  Pope 

C.M.Cole      

Southern  Illinois  penitentiary 

?. 

Chester Randolph 

...  do  

....do  

3 

White  s.andston6  ... 

do 

4 

William  Hang  

do              

S 

Mississippi  river,  4  miles  up  Hop  i  Madison 

Hollow. 

J.  W.Crawford 

....do 

....do    

MICHIGAN— Limestone. 


1 

2i  miles  southeast  of  Raisinville.. 

f! 

...do 

3 

....do     

do 

* 

Sibley's  station 

F.  Sibley     

do 

5 

Alpena 

White  and  blue  liiue- 
stone. 
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OF  EOCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

INDIANA— Marble  akd  Limestone — Continued. 


Color. 

BTEUCTUEE. 

GEOLOGICAL  AGE  OK  FORMATION. 

it 

r 

Texture. 

Stratification. 

Jointing,  bedding,  or  natn* 
ral  surface. 

Period. 

Epocb. 

Drab 

Wavy  and  massive 

1871 
1874 
18G1 
1840 
1850 

....do  

....do... 

do 

82 
63 

Sub-Carboniferous 

..-.do 

....do  

....do 

....do  

....do .-. 

....do 

65 

INDIANA— Sandstone. 


Gray 

Gray  and  bluisli  gray . 
Gray 


Light  brown. 


Fine  and  medii 


Coarso  and  massivo .  - . 

..  do 

Even,  fine  and  coarse  . 

...do 

Irregular 


Even  and  thick , 

...do 

Even,  medium  thick 

...do 

Even,  one  30-foot  stratum. 


Carboniferous  . 


Sub- Carboniferous 


Carboniferous  . 


ILLINOIS— Limestone. 


Drab 

Ligbtgray 

Drab 

rine,compact,partlyooUtic 

Sub-Carboniferous 
....do 

1867 
1877 
1878 
1880 
1880 

1877 
1877 
1874 
1873 
1856 

1879 
1867 
1859 
1874 
1867 

1855 
1867 
1874 
1880 
1871 

1856 
1867 
1881 
18.i3 
1874 

1855 
18.52 
1852 
1866 
1854 

1852 
1854 
1878 
1809 
1869 

1872 
1848 
1848 

...do  

.  -    do 

do 

1 

Medium,  fossiliferons    .--- 

...do         

....do  

.--  do 

Uneven,  tbin  to  tbick 

Sub-Carboniferous 

do      

....do    

Even,  Ibin  tomcditun 

Irregular,  thin  to  medium .  - 
Even,  tliin  to  medium 

Indistinctly  laminated  — 
M.issive 

R 

Medium,  compact   

Medium,  crystalline  

..do    

10 

Even,  tbin  to  medium 

Sub  Carboniferous 

Medium,  fossiliferons 

...do    

Gr.iv    

do         ...                .  ..  . 

Even  lucdium 

It 

...do  

do 

Even  tbick             .     ... 

1"> 

Medium,  vesicul.ar 

Fine,  compact 

M.lasive 

16 

Indistinctly  laminated 

17 

do 

do 

do 

1R 

do         

do 

do 

19 

...do 

?0 

Indistinctly  laminated  — 

Even,  thin  to  thick 

?1 

w 

....do    

W 

do 

do 

do                 

■>4 

.  .do    

do 

Even,  tbin  to  medium 

Even,  thin  to  thick 

do              

....do 

n 

Indistinctly  laminated  — 

?s 

do 

97 

.do       .... 

do       

...do 

-...do 

?8 

.--.do  

.  do    

...do 

-...do 

M 

do     ... 

do 

do                     

do 

...  do 

::::::::::::;:::..:. 

30 

Indistinctly  laminated 

Even,  thin  to  tbick 

Even,  medium  to  thick 

.    do 

31 

m 

do 

do 

do 

33 

....do 

....do 

34 

do 

do                      : 

do    

35 

Even,  tbin  to  thick 

.--.do 

36 

do         

37 

Medium,  compact,  and  ves- 
icular. 

do                         

Even,  medium  to  thick 

....do  

38 

ILLINOIS— Sandstone. 


Buflf  . 
...do 

Gray. 

do 

Drab. 


Coarse 

Fine,  compact. . . . . 
Medium,  compact 

Compact 

Medium,  compact 


Massive 

Irregular  

Massive 

Indistinctly  laminated. 


Even,  thick 

Even,  thin  to  thick . 
Even,  tbick 


Sub -Carboniferous ' , 


Carboniferous  . 


Sub-Carboniferoua 


MICHIGAN—LIMESTONE. 


Medium,  compact,    semi- 
crystalline. 

Fine,  compact 

Fine,  fossiliferons 

Even,  thin  to  tbick 

....do 

1880 
1880 

1 

do 

do            

...do  

8 

do 

Uneven  thick 

!t 

1824 
1879 

« 

Medium 

do 

Even,  thin  to  thick 

....do  

ft 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

M ICIIIG  AN— Sandstone. 


Location  of  qaarry. 

County. 

Nnnio  of  the  corporation,  company,  or 
inilividiml. 

SFECIFIC  VARIETY  OF  BTONB. 

Fopnlar  name. 

Scientific  name. 

1 

2 
3 

4 
5 

Jnckaon  

...do 1 

C.S.Miir8li  &,  On 

...do 

An 

...do  

'i'w'                2i 1    VTfi.vmnttn 

....do         

WISCONSIN— Sandstone. 


1 

3  mUca  ^est  of  "Waterloo  (a) 

Madison,    3    miles   from   capitol 

buiUlinff. 
Miulison.  3  miles  west  of  capitol 

buildiu^. 

Chica«;;o  and  Wisconsin  Granite  Qnarrying 
Company. 

....do 

3 

4 

do 

.  do    

Calciferons  sandstone 

Sauk. 

Chicago  and  iJorth  western  Railway  Co 

6 

....do 

S 
9 
10 

3  luiles  northwest  of  Alma 

4i  miles  west  of  Gi-and  Rapids  — 
Plover 

Buffalo 

do 

...  do  

....do  

J.  A.  Avery 

12 

....do  

a  This  quarry  was  considered  of  sufficient  importance  to  tabulate,  tbongh  opened  in  1881. 

WISCONSIN— Limestone. 


2 J  miles  west  of  center  of  Bacine. 


.do  . 


li  miles  west  of  C.  H.,  JanesviUe 

city. 
2  miles  west  of  C.  H.,  JanesviUe 

city. 
IJ  miles  northwest  of  Beloit 


J  mile  east  of  "Weatport 

Westport-,  2h  miles  north  of  ilen- 
dota. 

3  miles  west  of  Madison 

"Waukesha 

SJmileswestof  bridge,  Milwaukee. 


Wauwatosa  

Kildaro  station 

3  miles  northwest  of  Watertown. 
lilcs  east  of  La  Crosse 


.do  . 


3  miles  east  by  south  of  La  Crosse. 

3  miles  ea.st  of  La  Crosso 

3  miles  south  of  east  of  La  Crosse. 

2  miles  east  of  La  Crosso 

7  miles  southeast  of  Fond  du  Lac  . 


7  miles  southeast  of  r.'iid  du  Lac 
42  miles  southeast  .>f  Fund  «Iu  Lac 
4A  miles  southeast  nf  Fnn^l  du  Lac 
Byron,4i  miles  south  of  FomUlii  Lac 
ByioD,  2,  miles  from  Fond  du  Lac  . 


2J  miles  noi  theast  from  Oak  Centre 

(i "miles  from  Fond  duLac 

Waupun 

2  miles  northwest  of  Sheboygan.. 
Sheboygan  Falls 


6  miles  west  of  north  of  Manitowoc. 

Menasha 

Xeeuah 

...do 


-do. 


2  m.  south  west  of  center  of  Osbkoab 

Oshkosh 

Kiver  Falls 

North  side  of  Fountain  City 

Alma 


Kaukauna 

Lcdyard  village 

Apploton , 

3i  miles  south  of  C.  H.,  Apploton 
llortonviUo 


Duck  Creek  station  . 


6  miles  oast  of  Hudson. 


Fond  du  Lac. 


Sheboygan . 


.do. 


Winnebago  - 


.do 


Outagamie  - 


C.Fox  &  Sons... 
William  Beswick. 
Andrew  Byron  . . . 


Cornelius  Stout . 
Samuel  Goss 


"William  "Veei'hu 
P.  OMalley.... 


Andrew  Keimear 

Hadfield  &.  Co 

A.  F.  Mauegold  &  Bro  . 


Milwaukee Story  Bros 

do Schweickart  &.  Manegolfi . 

Dodge    Herman  Bontort 

La  Crosse Frauk  Wekkert 

— do Leypold  Ebncr 


La  Crosse, 


Marhlehead  Lime  Company . 

James  Sylvester 

Matthew  V.  Butler 

S.  Sylvester    

S.  Sylvester,  jr 


C.  E.  Town 

Christian  Geige 
John  McCune  . . 

H.E  Roth 

Kelhageu  Bros  . 


Lewis  Miller  &.  Co  . 

Orvillo  J.  Hall 

Charles  Gerhardt. . . 
Patrick  Mc{Jarlh... 
T.  T.  Moulton 


Schneider  &  Frank 

Frank  Last 

Thomas  Walker 

Richtmnn  &  Korckner  &  Mattansch  . 
Matthias  Brann 


United  States  Government 

Kaukauna  Water  Power  Company  . 

Waters  &  Green 

Y.B.  Waters 

II.  W.  Thompson 


.do  , 


Richard  Waggoner '    Limestone  . 

John  Neilson '. do 

Magnus  Nelson do 

Royall  Reynolds do 

Nast  Bros!  &  Co do 


Manuel  Baunot  U^ 

Chicago  and  Northwestern  Railway  Co  . . . 
Henry  Gibson 


Limestone  . 


Sandy  limestone  . 


Limestone  . 

,...do 

,...do 
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OF  ROCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

MICHIGAN— Saudstose. 


Color. 

8TRUCTUKE. 

GEOLOGICAL  AGE  OF  POKUATIOM. 

h 

Texture. 

Stratification. 

Jointing,  hedding,  or  natu- 
ral surface. 

Period. 

Epoch. 

Bnff 

Medinm,  compact,  nniform 

1876 
1876 
1865 
1879 
1871 

do    

....do    

Even,  thick 

Sub-CarboDiferous 

"Brown 

Maasivo 

WISCONSIN— Sandstone. 


Light  gray 

Bnff 

....do 

...do 

Light  pink 

Li^btgray 

...  do  

Buff 

Light  gray 

do 

Light  gray... 

do 

1881 

1858 

1876 

1850 
1880 

1880 
1872 
1879 
1874 
1868 

1872 
1859 

.  do    

do                       .     . 

» 

...do  

...do 

...do  

Even,  medium  to  thick... 

...do 

do    

■> 

Even,  thin  to  thick 

...  do    

fi 

...do 

Massive 

Indistinctly  laminated 

Even,  thin  to  medium 

Uneven,  thin  to  thick 

Even,  thin  to  medium 

Even,  thin  to  thick 

do         

do 

R 

..  do 

q 

...do 

in 

11 

....do 

do 

1' 

WISCONSIN— Limestone. 


Light  drab., 


Light  drab. 


...do 

Light  drab. 


Drab  and  buflF. 

Light  gray 

Gray 


Variable,  vesicuLir- 


Mediam,  vesicular  . 
...do  

Coarse,  variable — 


Medium,  compact . 
Fine,  compact 


Variable 

Fine,  compact. 
Variable 


Variable . 
Coorse . . . 
Variable . 


Even,  thin  to  medinm  . 


Variable,  thin  to  thick  . 
Even,  thin  to  thick 


.do Uneven,  thin  to  thick 


Massive Even,  thin  to  thict 


Even,  medium  to  thick  . 

,--.Uo 

Even,  thin  to  thick 


do I  Even, medium  to  thick,. 

Even,  iiarallel I  Even,  medium  to  thin  . .. 

Irregular Uneven,  medium  to  thin . 


Even,  medium  to  thin  . 

Even,  medium 

Even,  thin  to  medium  . 


Even.paiallel 

...do 1 uo 

do Uneven,  thin  to  medium. 


Variable Even,  parallel Even,  thin  to  medium  . 

Fine,  compact 


Upper  Silurian. 
Lower  Silurian. 


Lower  Silurian.. 


Upper  Silurian . 


Upper  Silurian . 


Lower  Silurian. 


Lower  Silurian. 


Upper  Silurian . 
Upper  Silurian. 


-do  . 


.do I  Thin  to  medii 


Mediiunto  fine ,  Massive j  Even,  thin  to  mediun 

Fine,  compact i  Even,  parallel do 

Fine,  vesicular do do 

Fine,  crystalline Massive I  Even,  thin  to  thick.. 

Indistinct I do 


Fine,  compact Massive I  Uneven,  thin  to  medium...  I  Upper  Silurian . 

Medium,  crystalline Irregular I  Uneven,  thin  to  thick ;  Lower  Silurian. 

Coarse do ;  Uneven,  thin j  ...  do 


do  . 


do ■    Uneven,  thin  to  medium. 


Even,  thin  to  thick 

Even,  medium  t«  thick  . 
Even,  thin  to  medium  . . 
Even,  medium 


do  . 


Medium,  vesicular Irregular  . 

Fine,  porphyritic    [ . . .  do 

Variable   I  Massive  . . 

. . .  do I  Irregular  . 

Fine,  compact ■  Massive  .  - 

i 

Fine, porphyiitic Irregular  . 

do [ do 

Medium,  foasiliferona Massive  .. 


Even,  medium  to  thick . 


Uneven,  thin  to  thick 

Uneven,  tbin  to  medium  . 
Even,  tbin  to  medium  — 


Lower  Silurian. 


Lower  Silurian. 


Even, thick h  LoworSilnrian. 

do — do 

Even,  medium  to  thick do 


1870 
1850  I 
1840  j 


18C8     31 

18T6 

1876 

1872 

1857 


30 


36 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

MINNESOTA— Crystalline  Siliceous  Rocks. 


LecBtion  of  qanrry. 

Comity. 

Kame  of  the  corporation,  compaov,  or 

BPBCIFIC  VABIETI  OP  8T0HE. 

Popular  name. 

Scientific  name. 

1 

a 

SimkRapida 

East  Suiiit  Cloud 

Benton 

Sherburne  

G.S.Reedor 

Granite 

Homblendehiotito  granite 

3 

Taylor's  KiJls 

Chi8a«;o 

Minneapolis  and  Saint  Louie  Railroad  Co  . . 

"Trap" 

Olivine  diabase 

MINNESOTA— Marble  and  Limestonk. 


...do 

...do 

...do 

Sunt  Panl 

West  Saint  Panl 
Minneapolis 


21  I  Red  Wing  ... 

22  Frontenac    .- 

23  Cauuon  City. 

24  Ka.sota 

25  ...do  


31  I  Stockton  . 

32  ,'  Winona. 


1  I  Fond  da  Lac. 

2  Hinckley 

3  '  Jordan  ". 


5  '  Couilland  .. 


1  '  Lansinfi 

2!  .  do.*" ::::;::::;:: 

3  I  1  mile  80uf  beast  of  Waukon. 

<  I  *  mile  north  of  Decorah 

5  1 do 

•6     1  mile  south  of  O.sase  


Washington . 

...do 

Ramsey 


Ramsey . 


David  Prescott 

D.  Donahue 

Ed.  McGee 

John  Conkling 

M.  Ivoche     


Ramsey  . 


Hennepin 


Hennepin 


William  Zollman 

William  Dawson,  lessor  . 

Bi  een  &  Youn;; 

A.Cotzian      

William  Dawson,  lessor . 

William  Dawson,  lessor  . 

Adam  Rau 

W.  W.  Ea!<tman 

Franklin  Cook 

OleDahl 


Charles  Sandhoff . . . 
Weeks  &.  Holscher . 
James  Baxter 


Limestone  . 

....do 

....do 


....do 

Limestone  . 

...  do 

....do 

....do 

.--.do 


Siliceous  dolomite  and  dolomite  . 

do 

Siliceous  dolomite 

Siliceous  dolomite  and  dolomite. . 
Ma^esian  limestone 

Ma^esian  limestone 

...do 

..  do 


Siliceous  magnesian  limestone . 

Maguesiau  limestone 

. .  do 

...do 

--.do 

Magncsian  limestone 


Rice 

Le  Sueur . 
...do 


R.  S.  Berglund 

Fo.sterin  A:Co 

Phillip  Cromer 

J.  W.  Babcock  

Breen,  Young  &  Co 

I  J.  R.  Beattv  &  Co 

O.R.  Mather 

J.H.  Beattv 

Lindersmit'h  &  Son  

H.  Hook,  P.  M.antor,  A.  Doig. 

Chiciig 
panv 
C.  H.  Porter 
John  O'Dac 


Limestone  . 
Lime-rock  . 
Limestone  . 


Ma;;nesian   limestone    and   siliceous 
I      dolomite. 

I  Dolomite 

Dolomite 

...do 

Calcareous  dolomite  and  limestone  . . . 

Dolomite 

...do 


Siliceous  dolomite  . 


d  Northwestern  Railroad  Com.  I  S.and-rock ■  Dolomite  . 

I  Limestone do 


MINNESOTA— Sa-xdstone. 


SamtLoms   ....|M.Eoyle   ':  Sand-rock 

Jiin '  Saint  Paul  and  Duluth  Railroad I         do 

Scott PhillipKipp I        a" 

-do    F.  Nicolin '         ,i„ 

Nicollet I  Fritz  Meyerdiug 


...do I do 

..do I do 

Quartzite I  Quartzite  . 


IOWA— Marble  axd  Li.mestoxe. 


J  mile  northeast  of  Mason  city  . . . 
4  mile  east  of  Mason  city '. 

J  mile  southea,st  of  Mason  city  . . . 

i  mile  northwest  of  Marble  Rock 

1  mile  southeast  of  Charles  city  .. 

4   miles   northeast   of  Clermont 
(Fayette  county). 

McGregor 

1  mile  west  of  Bristow 

Humboldt 

Huuiboldt 

1  mile  soutbcaat  of  Dakota  City  .. 


IS     Fort  DmI" 


,  U  miles  west  of  Inwa  Falls 
i  Iowa  Falls 


Mitchell 

Cerro  Gordo  . 
...  do 

....do 

Floyd 

Floyd 

Clayton 


.  I  City  of  Lansing . 

.!  John  Nelson 

.;  Frank  Sohn 

•  t  D.  B.  Ellsworth.. 
M.  Steyer 

David  Armstrong 


Butler 

Humboldt  , 
Humboldt  . 


do  . 


Webster . 
Hardin.  . 


J.  L.  Parker 

Boone  Brothers  . 

J.  S.  Trigg 

E.  H.Williams.. 


C.  A.  Lonbeer. 


John  Linebon  . 


George  W.  Chapman 

A.  A.  Wells  &  Son 


.--do 

Limestone . 


..do 

Limestone  . 


Magnesi.an  limestone  . 


Dolomite 

Limestone 

Argillaceous.magnesian  limestone . 
Siliceous  dolomite 


Dolomite  . 


Magnesian  limestone  and  dolomite. . . 
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'OF  ROCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

MINNESOTA— Crystalline  Siliceous  Rocks. 


Color. 

8TBUCTUBE. 

GBOLOOICAL  AGE  OP  FORMATION. 

.a 

h 

Texture. 

stratification. 

Jointing,  bedding,  or  natu- 
ral surface. 

Period.  , 

Epoch. 

Horizontal  and  vertical 

1870 
1868 
1880 

Dark  gray  and  red 

Black 

Fine 

...  do  

do 

Medium 

il                                                 i             '  ' 

a  Two  other  granites  of  a  different  stroctare  and  appearance  quarried  at  this  place 
MINNESOTA— Marble  and  Limestone. 


Lijiht  blue . 


Light  blu 
...do  .... 
...do.... 


Light  blue  and  drab  . 


Light  drab  . 

Light  gray.. 


Medium,  vesicular. 


Fine,  semi-crystalline. 
Fine,  semi-crystalline. 


Fine,  compact  . 


ilaaaive  . 
Irregular 
Massive  . 


Fine,  compact Irregular  . 

do do 

Fine,  vesicular Massive  . . 


Fine,  vesicular,  &  compact. 

Fino,vesicular,  &compact- 

Medium,  vesicular 

Fine,  compact 

Somi-crystallino,  vesicular 


IiTcgular,  wavy. 


Semi-crystalline,  vesicular  Irregular . 


Fine,  semi- crystalline do  . 

Fine,  compact do  . 

Variable,  vesicular do  , 


Fine,  vesicular Irregular  . 


Even  thin  to  medium . 


Even,  thin  to  medii 


Even,  thick 

Even,  thin  to  medium. 
Even,  medium    


Even,  thin  to  medium 


Even,  thick 

Even,  thin  to  medium  . 
Even,  thin  to  thick 


Even,  medium 

Even,  medium  to  thick. 
Even,  thin  to  thick 


Even,  thin  to  thick 

Even,  thick 

Even,  thin  to  thick.... 

Even,  thick 

Even,  thin  to  medium  . 


Even,  medium  to  thick  . 

Even,  thin  to  thick 

Even,  thin  to  medium  .. 


,  thin  to  medium  . 


Lower  Silurian  . 


Lower  Silurian  . . 


Lower  Silurian  . 


Lower  Silurian  . 


Lower  Silurian  . 


Lower  Silurian  . 


Saint  Lawrence. 
Saint  Lawrence. 


Trenton  .. 
Shakopee  . 


Saint  Lawrence . 


MINNESOTA— Sandstone. 


, 

Even,  thin  to  thick 

Even   medium 

Lower  Silarian  . . . 
do 

Potsdam 

Saint  Croix ' 

Jordan 

do 

1870 
1870 
1862 
1858 
1857 

Eed 

do              .               .     .. 

do     

Even,  thin  to  mediam 

do 

...do  

do 

do 

do               

do 

Eed 

...  do 

Potsdam 

IOWA — Marble  and  Limestone. 


Light  drab 

,...do 

Mottled  gray  . 


.do 


Bluish  grav,  mottled,  and 
bnff. 

Li^ht  drab , 

Drab  and  light  drab  mot- 
tled. 

Drab  with  buff  tint 


Dark  drab  and  light  buff. 
Drab  with  buff  patches . . 
Light  buff 


Drab  and  yellowish  drab. 
Drab  mottled  with  buff . . 


Drab 

Light  brown,  or  olive  and 

drab. 
Drab 


Light  brown . 


Coarse :  Massive 

Coarse,  vesicular do 

Fine,  homogeneous | do 

Semi-crystalline,  vesicular,  Wavy,  irregular. 


.do  . 


,  compact,  porphyritit 


Crystalline,  compact,  and 

vesicular. 
Semi-crystalline 


Semi -crystalline,   fossilif- 

erous. 
Vesicular 


Coarse,  vesicular 

Semi-crystalline,  porphy- 


Fine,  semi-crystalline. 
Fine,  compact 


.do. 


Irregular 

Irregular  and  massive  . 
Irregular 


-do. 


Irregular  . 


Irregular  . 


Uneven,  thin 

Even,  thin  to  medium . 
Even,  medium  thick  .. 

Even,  medium  thick  .. 


Lower  Silurian 

...do 

— do !  Trenton 


Potsdam , 

Lower  magneaian 


Even,  thick  to  medium do  . 

iTneven,  thin  to  medium  . 
Even,  thick  to  medium . . . 


Uneven,  medium  to  thick 


Devonian '  Hamilton. 

Upper  Silarian . . . 


Sub-Carboniferons 
Siib-Carboniferous 


Carboniferous  ... 
Sub-Carboniferous 


Kinderhook. 
Kinderhook  . 


Lower  Coal  Moas* 

urea. 
Kinderhook 
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Taulk  IV.— tables  indicating  THE  AMOUNT  AND  KINDS 

IOWA— Maublb  and  Limestone— Continued. 


Location  of  quarry. 


1  mile  southeast  of  Iowa  Falls.. . 

Conriid 

1  niilf  iinrtliwest  of  Waterloo 

Odar  Fulls 

3  mile  west  of  La  Porto 


1  mile  nortli  of  Farley  . 


1  mile  east  of  Farley  . 
Dubuquo 


4  miles  east  of  Maqiioketa  . 


AIaf|iiolccta 

4  mile  east  of  Hale. 


1 J  miles  soul  h  of  Halo 

l|  miles  southeast  of  OUn- 


IJ  miles  southeast  of  Olin. 


Stone  City. 
....do 


U  miles  north  of  Central  City. . . . 
i  mile  southeastt)f  Mount  Vernon 
2  miles  southeast  of  Cedar  Hapids 

IJ  inilea  southeaat  of  Cedar  Sapids 
J  mile  south  of  Vinton 


3  miles  northwest  of  Vinton  . 
5  mile  east  of  Garrison 


4^  miles  northwest  of  GaiTiBOn.,. 

1  mile  northeast  of  Le  Grand 

Quarry 


1 A  miles  north  of  Dillon 

2,  3,  and  4  miles  nortli  of  Ames  - 
3  miles  northtast  of  Earlham  . . . 


Iowa  City . 


.do. 


10  miles  north-noi-thwest  of  Iowa 

City. 
3*  miles  south  of  Mount  Vernon  . 
3  J  miles  southwest  of  Tipton 


3^  miles  southwest  of  Tipton 

Kochcster 

Cedar  Bluff 

5  miles  northwest  of  Wilton 

4  miles  northeast  of  Dixou 


Hardin 

Grundy 

Black  Hawk. 


2  miles  8oathea.st  of  Grand  Mound 
Lyons  


8  miles  east  of  Long  Grovo. 
1  railo  north  of  Le  Claire. . . 
Davenport 


-do. 


1  mile  west  of  Davenport . 


3  miles  northeast  of  Muscatine. . . 
3J  miles  northwest  of  Washington 


Dubuquo  . 


Dubuque  . 


Jackson  . 
Jackson  . 


do  , 


L.  L.  Kelly    

William  T.  Crealius . 

William  Love 

Edwin  Carptnter  ... 
G.  A.  Knowlcs 


B.N.  Arquitte. 


Speer  &.  Lee 

Joai'phUug 

William  Kebman. 


J.  Easterly 

William  Gordon 

J.S.  Fuller 

Iowa  State  penitentiary  . 


John  A.  Green  . 


Jones James  &.  Eonan  . . . 

. . .  do Henry  Dearborn . . . 

Linn :  S.  T.  Granger 

D.  S.  H:ihii 

do Three  Bohemians  . 


Benton  .. 

Tama 

Marshall . 


do. 


Cedar. 


E.  J.  C.  Bealer  . 
KH.Quiun  ... 


Stonltiy  &Co 

Le  Grand  Quarry  Company  . 


P.  K.  Craig,  3J,  Coe,  and  E.  Hannum. 
Laird  &.  Eoyce 


Penn  Quarry  Company  and  D.  A.  Schaeffer. 


Cedar Shearer  &  Gray. 

...do I  Eochester Quarry . . 

...do Cedar  Bluff  Quarry. 

...do Kott  &  Homie 

Clinton J.D.Binford 


Muscatine 

Washington  . . . 


William  Bell . . . . 
John  Anthony  . . 
Thomas  Purcell . 


ITnns  Topp 

Edward  Thcloman  . 
A.C.Fulton.. 


William  L.Cook  , 
E.S.  GlaspeU 


Minuick  Sc  Donovan. 


SPECIFIC  VABIETr  OF  6T0NE. 


Popular  name. 


...do 

Limestone . 


,...do 

Limestone  . 


Scicntiffo  name. 


Limestone  and  dolomite  . 

Limestone 

Siliceous  dolomite 

Dolomite 


...do 

Dolomite  . 


FeiTuginoua  dolomite. 
Fermginons  dolomite.. 


Bituminous  dolomite . 
...do  


Bituminous  dolomite  . 

..do 

Dolomite 


Dolomite  . 
...do 

Dolomite  . 


Bituminous  limestone    

...do - 

limestone  and  dolomite. 


Magnesian  limestone 

Calcareous  dolomite  and  limestone. , 


Limestone . 
Dolomite  . . 
Limestone . 


Ferruijinous  dolomite 

..do 

Limestone 


Limestone  . 
...do...... 


STATISTICS  OF  BUILDING  STONES. 


93 


OF  ROCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

IOWA— Marble  ant>  Limestone— Continued. 


Drab 

lA^ht  di-ab 

Light  buflf  and  olive . 

Drab  

...do 


6TBUCTURE. 


Variable 

Granular  (oolitic?) 

Fine,  aemicrystalUne . 


Mottled  and  ligbt  buff . . . 

Pale  green  and  drab  mot- 
tled! 

Light  drab  and  buflf  mot- 
tled. 

Ligb  t  drab ■ 

B^  and  drab 


Buff 

Bnff and  drab. 
Mottled  drab . . 


i  Medium,  fine  and  compact. 


Porphyiitic.  foasiliferous. 
Semi-crystallino,  porous  . . 


Vesicular 

Semi-crj-atiilline,  vesicular 

Semi-crystalline,  vesicular 


Semi-crystalline,  vesicular, 
and  porous. 


Light  buff.. 


Buff 

Light  drab . 


Light  buff 

Light  buff  and  light  drab 

Drab  with  pink  spots 

Buff 

Drab 


Prab 

Light  gray  or  buff. . 


...do 

Bluish  gray. 


Finely  semi-crystalline 


Finely  crystalline,  vesicu- 
lar. 
Porous  and  vesicnlar 


Porous 

Semi-crystalline  and  ve- 
sicular. 
Fine,  vesicular 


Fine,  homogeneous.  .. 
Sem-i-crystalline,  vesicular 


Drab  and  buff. . 
Light  drab 


Plain  and  mottled  drab  . 
Light  and  dark  drab 


Pinkish  gray. 
Light  buff  . . . . 


Variable 

Semi-crystalline,   porous, 
and  compact. 


Fine,    compact,    por^ihy- 

ritic. 
Medium  and  fine 


Semi  -  crystalline,    partly 

oolitic. 
Granular 


Fine,  compact 

Semi- crystalline,    fossilif- 
erous. 


Semi- cry  stalKne 

Compact  and  semi-crystal- 
line. 

Semi-crystalline,  porous . 


Stratification. 


Massive  .. 
Kegular . . 
Irregular  . 


Even  and  wavy. 
Uneven 


Even  and  parallel. 
"Wavy 


Even  and  parallel 

Fine,  even,  and  parallel 


Massive  . 
Massive  . 


Irregular 

Even  and  massive  . 
Irregular 


-do  . 


Irregular 

Irregular  and  massive  . 
Massive 


Even,  medium  to  thick. 


Even,  medium  thick. 


Even,  medium  thick. 

...do 

Even  and  thick 


Even,  medium  thick. 


Even,  thin  to  medium  . 


Even,  medium  to  thick . 
Even,  medium  thick 


Even,  medium  thick 

Even,  thick 

Even,  medium  thick 

Even,  thick 

Uneven,  medium  thick  . 


Even,  medium  to  thick. 
Even,  medium  thick  ... 


Even  and  thick 

Even,  medium  to  heavy. 

Even  and  thick 

Uneven,  medium  thick.. 
Even,  medium  thick 


Heavy  bedded  . 


',  Fine,  finely  porous '  Even  and  massive Even  and  thick    

Vesicular 1  Even  and  parallel Even,  medium  thickness  . 


Light  buff  and  dark  buff, .  '|  Semi  crystalUneandporous 


Alight  bnff  and  dark  buff. . :,  Semi-crystalliueandporous 

Deep  buff I  Finely semi-cryatallineand 

I       vesicular. 


do  . 


...do 

Light  buff 

...do 

Drab 

Mottled  drab 

...do 

Light  mottled  drab. . . 
Bluish-gray  mottled  . 
Drab. 


Finely  semi- crystalline 

do 

Vesicular,  conchoidal  fract- 
ure. 

Semi-crystalline,    fossilif- 
erons. 


Light  gray  and  bnff j,  Gr 


Semi  crystalline,    fossilif- 
Porpbyritic   and  fossilif- 


atalline 

■  and  highly  crya- 


Even  and  parallel |  E v 


Even  and  massive I  Even,  thin  to  medium  . 


QEOLOOICAL  AOB  OP  FORUATION. 


Epoch. 


Massive 

..do    

"Wavy 

Irregular  and  massive  . 

Massive 

Massive 

Irregular 


.do. 


Massive  . 


EvfU,  medium  thickness  . . 
Even,  variable  thickness  .. 
Uneven,  thick  to  medium- 
Uneven,  thin  to  medium. . . 
Uneven, medium  thickness . 
Uneven,  thin  to  medium , . . 
Uneven,  medinmthickness 


IiTeguIar,  thin  to  medii 


Sab-CarboniforouB 

...do 

Devonian 


Devonian 

Upper  Silurian  . 


Lower  Silurian.. 
Lower  Silurian  . 


Trenton  . 
Trenton  . 


Upper  Silurian . . . 
Upper  Silurian  .  - 


Niagara  . 
Niagara  . 


Upper  Silurian  . 


Devonian . 
Devonian . 


Hamilton  . 
Hamilton  . 


Sub-C  arboniferons 


Keokuk 

Saint  Louis 

Upper  Coal  Meas- 


.do  . 


Upper  Silurian 

...do 

Devonian 

...do 


Niagara  .. 
...do  .... 
Hamilton  . 


-do  . 


Sub'Carboniferoua 


94 


BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 


Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

IOWA— Maublk  and  Limestone— Continued. 
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Location  of  quarrj'. 


Sigonrney 

3  miles  north  of  Sisourney 

1  niilo  Boutli  of  Given 

4  milofl  north-northeast  of  PoUa. 


24  iniUs  northwest  of  Durham  .- 

1^  niik's  southwest  of  Tntcy 

3  niilea  uortbwest  of  Knoxville  . . 
i  niilo  gout  h  and  southeast  of  Win- 

terset. 
...do 


Winterset . 


6  miles  southwest  of  Wintoi-set do 

2  miles  east  of  Earlham do 

2i  miles  east  of  Earlham do 

Carsou -    Pottawattamie. 


County. 


Washington  —  |  Brighton  Quarries.  .*. 

Ecoknk |  Kowland  Pilkington. 

...do ;  'William  S.  Bootou... 

Mahaska Francis  Castles 

Marion I  F.  C  Mathes 


C.C.  Collins 

Rejian  Brothers  &  McGorrisk. 

J.  Johnnon 

G.W.  lletzler 


T.  F.  iiardia 

Madison City  of  Winterset . 


W.H.  Lewis  

Regan  Brothers  &  McGorrisk . 

Kobortson  &.  Wllloughby 

Charles  Tornebohm 


101  Macedonia Pottawattamie..!  Miles  Quarry. 

102  1  mile  southwest  of  Macedonia do 

103  CreM-eutCity [...  do 

104  .  Stenuett..  ..  Montgomery. 

105  Ne;ir  Corning Adams 


Sylvester  Dve 

Crescent  City  Quarry. . 

Wayne  Stennett  

Law  &.  Oak  (2  quarries 


106  5  miles  northwest  of  Osceola j  Clark© I  F.  J.  Dean . 

107  J  mile  southof  ChUlicothe I  Wapello. 

108  4  miles  northwest  of  Ottnmwa do 

109  ,  3  mills  northwest  of  Ottumwa....; do 

110  ,  3  mileswest  of  Ottumwa | do 


Samuel  Strawn 

S.  L.  Wilev  Construction  Company. 

Chilton  &.  Kendall 

James  Kelly 


114  j  Dudley ...  do  .... 

115  5  miles  west  of  Fairfield !  Jefferson  . 


B.  W.  Jeffries 

Thomas  Koijers 

John  Pasneu 

Beckwith  &.  Winters . 


5  miles  west  of  Fairfield Jefferson i  J.  Ziegler. 


IJ  miles  south  of  Mount  Pleasant.    Henry I  Beckwith  &  Winters. 

do do I  John  Rukgaher 

119  j  2  miles  south  of  Mount  Pleasant..  .- -  do Patrick  O'Connor 

120  Burlington '  Des  Moines i  Hiisling 


Burlington Des  Moines 

Keokuk    1  Lee   


Hoppman  Bros.  (2  quarries)  . 


Miscellaneous  . . 

...  do 1...  do ;  Patrick  Tisue.. 

.  -  -  do '...  do ;  James  McNamai 

4  miles  northeast  of  Franklin ! do Charles  Graner. 


Bentonsport 

6  miles  west  of  Keosauqua !  Van  Buren 

Bedford  I  Ta;vlor 


Van  Buren '  G.W.Jack... 

Jacob  Creasy . 


H.  W.  Greenlee . 


BPECmC  VARIETT  OK  8T0ME. 


Popular  name. 


Scientific  name. 


Bituminous  limestone  . 

Limestone 

Siliceous  limestone 

Limestone 


-do ;  Micaceous  limestone. 


Limestone Mi 


Limestone . 
Dolomite  .. 


j  Ferruginous  dolomite;  also  limestone. 
Limestone 


IOWA— Sandstone. 


4  miles  northeast  of  Muscatine  . . . '  Muscatine  . 

3  miles  northeast  of  Muscatine I. .  -  do 

i  mile  southwest  of  Lewis i  Cass 


■John  Starke 

A.  M.  Hnre 
Jehu  Woodward  . 


Sandstone |  Sandstone  . 


do Ferruginous  sandstone  . 


MISSOURI— Crystalline  Siliceous  Rocks. 


1     Knob  Lick. Saint  Fran5oi8 . .    Allen  &  Smith |  Granite. 

"  I  4  miles  west  of  Iron  Mountain Iron Philip  Schneider  &  Co ; do  . 


MISSOURI— Marble  and  Limestone. 


1 

Saint  Louis 

..do 

? 

do 

do                                              

» 

...do  

...  do  

4 

....do  

do 

do 

f) 

...do 

do 

do 

« 

Saint  Louia 

...  do 

7 

..  do 

A.O.    i:,,-rhM,H,,,    ,V    (.'n 

8 

...do 

.  do 

do 

Magnesian  limestone  and  limestone. .. 

» 

....do  

....do 

10 

...do  

....do 

William  l;..iiiiuu 

....do 
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OF  ROOKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

IOWA — Makble  and  Limestonk — Coutiuued. 


Drab 

Light  ilrab. 


8TRUCTURB. 


Not  homogeneous 

Fine,  compact,  and  porous. 


Light  dr.ib 

Light  and  dark  drab . 

Dark  pay 

Light  drab 


Porous 

Granular  and  porous. 


Granular  and  porous 

Compact  and  porous 

Coaise,  semi  crystalline. 
Granular,  fossiliferous . . 


do  . 


Light  drab ',  Granular,  fossiliferous  . 


Light  and  dark  drab  . 

...do 

Light  drab... 


Semi- crystalline  and  por- 

phyiitic. 

Light  drab , ;  Semi-crystalline  and  por- 

r-      phyritic. 


Massive  and  irregular  . 


Irregular . 
Massive  . . 
Irregular  . 


Light  drab  and  bufif. . 


Granular 

Semi-crystalline,    fossilif- 


Fine,  homogeneous . 


Mottled  drab. 

Drab 

Mottled  drab. 
Drab 


Mottled  drab  . 


Massive  .. 

Semi-crystalline Irregular  . 

Granular ,|  Massive  .. 

Semi-crystalline ,  Irregular  . 

Granular Massive  . . 


Semi-crystalline  . 


Light  drab  and  mottled 

drab. 
Bluish  gray  and   reddish 

gray. 

Bluish  gray  and  reddish 

gray. 
Light  drab  and  buff 


Li«;ht  drab  and  mottled 

gray. 

Light   drab  and  mottled 

^ray. 
Olive  gray 


Gray 

I  Buff  and  light  drab  . . 

Light  and  dark  gray. 

Drab 

Buff 


Coarse,  compact Massive  . 

Semi-crystalline,  porous..!...  do 


Variable 

Porous  and  compact- 
Coarse,  porous 

Porous 


Semi-crystalline,    fossilif- 
fiuelv 


Uneven... 
Irregular  . 
Massive  .. 


Irregular 

Even,  oblique  . 


Semi-crystalline, 

granular.  ] 

Semi -cry  stall  ine :  Massive 


Even  and  thin .  

Even,  tUin  to  medium 

Even,  mt'dium  thickness  . 
Even,  thick  to  medium . . , 

Even,  medium  thick 


Even,  thick  to  medium. . . 


Even,  medium  thick  ... 

Uneven, medium  thick. 
Even,  medium  thick  ... 

Even  and  thick 

Even  ami  thin 


Even  and  thin 

Even,  thJD  to  medium  . 

Even  and  thin 

Even,  medium  thick  .. 


Eveu.  thin  to  medium 

Even  and  thin 

Even,  medium  thickness. 
Uneven,  mediumthickuess 


Medium,  t-ven  thickness  . 
Even,  variable  thickness. 

Medium  thick 

Medium  thickness 


Heavily  bedded 

U"neven,  medium  thick- 
Even  and  thick 

Uneven,  medium  thick  . 
Even,  medium  thick  ... 


Eveu,  medium  to  thick. 

Even  and  thick 

Even,  thick 


GEOLOGICAL  AGE  OF   FORMATION. 


Carboniferous 

Sub-Carbouiferons 


Sub-CarboniferouB 


Carboniferous  . 


Carboniferous  . 


Carboniferous 


Carboniferous  . 
Sub -Carboniferous 


Sub-Carboniferou8 


Epoch. 


Sub-Carboniferous 


Sub- Carboniferous 


Sub-Carboniferous 


C.irboniferous  . 


Lower  Coal  Meas- 


Upper  Coal  Meas-  '   1860 


1862  I 
180U  I 


TTpper  Coal  Meaa- 


18(i9  '  98 
1873  :  99- 
18fc0  ,  lOO 


Upper  Coal  Meas-  i  1874  j  10& 


1879  , 
1877  I 
1879 
18G3 


Saint  Louis l  1872 


Keokuk I  1855  ; 

..  do ]  18C6 

...do 1877  I 

Burlington 1867  ; 


Burlington. 
Keokuk 


Keokuk 

Saint  Louis. 


1857  i 
1866  I 
1857  f 


Keokuk :  1871  [  111 


IOWA— Sandstone. 


Coarse,  oblique ]  Thick 

do ....do 

Massive I  Medium,  thick. 


Carboniferous  . 


Coal  Measures. 


MISSOURI— Crystalline  Siliceous  Kocks. 


Massive Parallel  and  vertical  . 


MISSOURI— Marble  and  Limestone. 


Fine,  fossiliferous 

Fine,  compact 

Medium,  toasiliferous. 

Fine,  compact 

Fine,  fossiliferous 


Medium,  semi-crystalline.    Massive  .. 
Fiue,  fossiliferoos Iiregular  . 


.do 1  Massive  . 


Even,  medium  to  thick Sub-Cai'boniferous    Saint  Louis  . 


Medium  thick do  . 


Even,  medium  to  thick. 


Sub-Carboniferons 


1875 
1666 
1879 
1875 
1875 

1845  I 
1871  I 


i)G 
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Table  IV.— TABLES  INDICATING  TEE  AMOUNT  AND  KINDS 
MISSOURI— Marble  axi>  Limestone— Coutiuued. 


Location  of  qua 


City  of  SaiDt  Louis  . 


.do  . 


-do  . 


Koaediilo Saint  Louis . 

JeflFcrson  City Colo 

Boonville Cooi)er 

Sodalia Pettis 

4  miles  south  of  Cliuton Henry 


Eaat  of  Kansas  City JacksA 

Bluffs  of  Kansas  City do  . 


SPECIFIC  VAUISTT  OP  BTONE. 


Niime  of  the  corporation,  company,  or 
individual. 


HughCarlin 

Bovrdern  &.Chs.HogaD. 
Bambrick  &  Morihan  . . 

Schraiuka  &  Voiths 

PhUip  F.  Stifel 


Popular  namo. 


.do. 


Henry  Perkinson Limestone  . 

John'McKenna [ do 

John  Bowdom  &.  Son do 

J.  O'Meara do 

Gottloib  Evormann do 


Nicliolas  Lamb 

H.  \y.  Knlkmyer 

Eu88ell  Quariy  

Kichiird  A  uderaon,  lessee  of  Smith's  quarry 
C.  B.Jordan. 


John  Baumau  - .. 
James  Bowling  . 


Limostono  . 


Flag-stone . 


Sciontlflo  name. 


Bolomito  . 


Limestone 

Siliceous  dolomite  and  dolomite 

Limestone 

&Ia<;ne9ian  liniostono ;  also  dolomite  . 
Argillaceous  limestone 


Hagnesiau  limestone 
Limestone 


MISSOURI— Sandstone. 


1  1  Miami  Station Carroll 


16 


2  I  AVarrensburg 


Clinton — 

4  miles  southwest  of  Saints  Gene- 
vieve. 


White  Bock  Quarry  Company Sandstone 


Johnson    Bruce  i  Veitch 

...do Pickle  Brothers 

Henry    |  Gebhardt  Quarry 

Sainte Genevieve   Salute  Geneviere  Sandstone  and  Granite 
Company. 


.do  . 


Bijrelow 

Frankfort . . 
Atchison  .. 
Manhattan. 
Topeka  .... 


C     2  miles  from  Bunlap 

7  Lane  

8  Smiles  east  of  Cottonwood. 

9  2  miles  east  of  Cottonwood. 
10  ,  Cottonwood 


Atchison 
lliley 

Shawnee  , 

Morris 

Franklin 

Chase 


11  1  mile  west  of  Cottonwood  . 

12  Marion  Center 

i:{  Florence 

li  Augusta 

15  Fort  Scott 


I  2  miles  east  of  'Winfield 

2i  miles  southeast  of  Winfield  . 


H.  F.  Gallagher Limestone  . 

Joseph  Wilson do 

Keddinston  &.  Co , do 

Ulrich  Brothers ! do 

Mulvane  A:  Hi'.'ginbotham ' do 


Wolf,  Pickens  &.  Co |  Limestone  . 

!  Han  way  Brothers .... do  . 

L.  W.  liewis  

Tweedtlale  6c  Parker 

Emslie  &.  Rettiger 


Sandstone  (calcareous) 
...do  


KANSAS— Sandstoxe. 

..    Bourbon   

..    Crawford 

lOVNSAS— Marble  and  Limestone. 

Dolomite  and  limestone. 


Cowley  . 


Lantry  &  Burr . . . 
Groat  Brothers... 

A.  F.  Homer 

J.  C.  Haines    

W.  L.  Wilkinson  . 


Limestone  . 


Charles  Schmidt '    Limestone  . 

Hodges,  Moore  &  Co do 


Limestone 

Dolomite 

Magnesian  limestone 

Magnesian  and  siliceous  limestone  .  - 
Magnesian  limestone  and  limestone. 


CALIFORNIA— Crystallixe  Siliceous  Eocks. 

r,.nrvn 

Placer  ... 
Sonoma . . 

Granite 

Basalt 

WASHINGTON  TERRITORr— Crystaxline  Siliceous  Rocks. 

Pierce  

1  Northern  Pacific  Railroad  Company 

1 

1 

WASHINGTON  TERRITORY- Sandstone. 

Whatcom 

NEBRASKA- Marble  and  Limestone. 

1 

Lancaster 

Limestone   
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OF  ROCKB  QUAHRIED  IN  THE  DIFFERENT  STATES. 

MISSOURI— Marble  and  Li mkstoxe— Continued. 


....do Fiue.  comjinct  .-.. 

, . . -do ,  Fii.o,  srmi-n.vstalli 

, ...do '  Fine,  fossilitVrous. 


rrogular 


Drab 

'  Light  drab 

j  Dark  drab 

!  Brown  aad  drab  . 
I  Dark  drab 


Fine,  semi- crystalline  . 
Fine,  compact 


Fine,  fossiliferons  .-•. 

Fine,  vesicular 

lledinm,  fossiliferons. 


Irregular . 

Irregular  . 
Massive  . . 
. . .  do 


j  "Gray  , 
Drab. 


Fine,  compact \  Even  and  wavy. 

Granular,  fossiliferons. 
Fine,  fossiliferons 


Even,  medium  to  tbick 


Eveu,  medium  to  tltick- 

Medium,  thick 

Even,  medium  tbick 


.do. 


Medium,  tbick 

Even.thintomedium  thick 
Even,  medium  thick  .... 

Even,  tbick 

Even,  thin  to  medium 


Uneven,  medium  to  tbick 
Thin  to  medium 


QEOLOOICAL  AGE  OF  FOOMATION. 


Sub-CarboniferoQs 


Sub 'Carbon  if orous 


Epoch. 


Saint  Louis |   1804 

IRGO 
1878 

1850 
1873 


-do  . 


.do 


185(i 


Sub-Carboniferous    Saint  Louis *  1878 

Lower  Silurian  ...    Potsdam 1870 

Sub-Carboniferous    Saint  Louis 

-do Burlington. 

Carboniferous lK)wer  Coal  Meas- 
ures. 

Carboniferous  ... 


MISSOURI— Sandstone. 


Gray- 


TTneven,  thick. 
Even,  thick ... 


Carboniferous 


Sub- Carboniferous 


KANSAS— Sandstone. 


Carboniferous  . 


KANSAS — Marble  and  Limestone. 


Drab 
Bufif.. 
Drab  . 


Light  drab 

Gray  and  buff. 
Light  drab 


I  Variable j  Irregular  . 

I  Coarse,  vesicular |  Massive    . 

i  Fine Irregular  . 

I  Coarse,  vesicular i  Ma.ssive  . . 

'  Fine,  fossiliferous i do 


'  Medium,  vesicular |  Irregular  . 

!  Medium,oolitic,&vesicular do 

;  Medium,  fos.'iiliferous Massive  . . 

I  Fine,  fossiliferous do 

Medium,  fossiliferous do 


Even,  medium . 


Even,  thin  to  thick 

Uneven,  thin  to  thick  .. 

Uneven,  thick 

Even,  medium  to  thick  . 
Even,  thick 


Dark  drab ;!  Fine,  semi -crystalline  . 

Light  drab 


I  Massive Even,  thick 

do Even,  thin  to  thick 

Irregular,  wavy do 

!  Massive I  Even,  medium  to  thick . 

!  Irregiilar,  wavy. Even,  thin  to  medium  . . 


Carboniferous  . 

Permian 

Carboniferous  . 


Permian 

Carboniferous  . 
Permian 


Carboniferous  . 


1870 
1874 
1870  ' 
1865  I 
1870 


CALIFORNIA— Crystalline  Siliceous  Rocks. 

Black,darkgray,and white  j  Medirnn    . 
Dark  gray 1  Fine 

MassiTe Vertical j 

' do Irregular 

1864 
1864 

1 

....do 

? 

WASHINGTON  TERRITORY— Crystalline  Siliceous  Rocks. 

1879 

1 

gray 

WASHINGTON  TERRITORY— Sandstone. 


Greenish  gray Medium  ... 


..   Uneven, thick Carboniferous. 


NEBRASKA— Marble  and  Limestone. 


Diab I  Medium 


Even,  thick Permian . 
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Table  IV.— TABLES  INDICATING  THE  AMOUNT  AND  KINDS 

DAKOTA— Sandstone. 


Location  of  quarry. 

County 

Name  of  the  corporation,  company,  or 
inaividnal. 

BPECIFIC  VARIETI  OP  BTONE. 

Popular  name. 

Scientific  name. 

1 

Minnehaha  

COLORADO— VoLCAKic  Rocks. 


1  Castle  Kock 

2  2)  miles  from  Castle  Rock  . 

3  Donglas 


Douglas 

do 

....do..-. 


B.  Hammer 

G.  F.  Girardot . 
S.W.Madge.. 


Eruptive  rock  . 

.  .  do 

...do 


Bbyolite . 


COLORADO— Sandstoiie. 


7  miles  southwest  by  west  of  Fort 
Collin  s. 

Morrison 

2i  miles  south  of  Morrison 


Larimer  .. 
JefifersOD  . 


STATISTICS  OF  BUILDING  STONES. 


OF  EOCKS  QUARRIED  IN  THE  DIFFERENT  STATES. 

DAKOTA— Saudstone. 


Color. 

STRUCTURE. 

GEOLOGICAL  AGE  OF  FORMATION. 

■a 

r 
>< 

Texture. 

Stratificntion. 

Joioting,  bedding,  or  Datti- 
ral  surface. 

Period. 

Epoch. 

1872 

COLORADO— Volcanic  Rocks. 


Vesicular 

...do 

1878 

1877 
1875 

Drab 

....do 

Fine 

do 

do 

COLORADO— Sandstone. 


Even,  thin  to  medium 

i8n 

Ked 

....do 

do     

""" 
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BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

Table  V.— SHOWING  THE  EXTENT  OF  STONE  CONSTEUCTION  IN 


City. 


NUMBEB  OF  STONK  BUILDINOS. 


Blonc        f,jn 

'^^T ;  build. 

jngs. 


only. 


KUMBBB  OF  BUILDXKOB  OF  THE  UIFVBKRIIT  CLASSICS  OF  STOXE,  V/ITU  LOCATIO.X  OF  QUAIIUIE8. 


Sondstono  cbiofiy. 


Marblo  or  limestone  chiefly. 


No.        Location  of  qtuury.        No.        Location  of  quarry. 


No.       Location  of  quarry. 


Aliron 

Albany 

3  I  Allegheny  . 


AUontown . 
AJtoona  . . . 


Brideeport  . 

Buffalo 

Burlington.. 


16     Cambridge 


17  Camden 

18  Canton 

19  Ced.'U'  Kapids . 

20  Charleston 


Chattanooga  . 

Chelsea 

Chester 


24  '  Chicago  , 


Chillicothe 
Cincinn.ati . 
CleveLind.. 
Columbus. . 


31  I  Davenport. 


32  Dayton 

33  I  Denver . 

34  Derbv  - . 


Conn  . . 
N.T... 
lowa  .. 


N.J  ... 
Ohio... 
Iowa... 


111. 


Ohio. 
Ohio. 
Ohio. 
Ohio. 


Ohio . . . 
Colo... 
Conn  . . 


35     Des  Moines I  Iowa  . 


30     Detroit I  Mich  . 

37  Dubuque i  Iowa  . 

38  Easton Pa 

39  j  Elizabeth N.J  .. 

40  Elmira !  N.T.. 


41  i  Erie 

42  Evansville... 

43  I  Fall  Kiver . . . 

44  '  Filcblmrg  ... 

45  j  Fort  Wayne  . 

4G  Galveston  . . . 


Pa. 


Gloucester 

Grand  lipids  . 


52  Haverhill 

53  Indianapolis . 

54  I  Ithaca 

Sii  '  Jioiosville  ... 


Ind. 
Tex 


Mass  . 
Ind  .. 
N.Y.. 
•Wis  .. 


10  I 


1 

3 

2 

2 

453 

4,550 

100  <     2.400 


6| 


0.75 
0.76 
5.34 

0.37 

0.30 


Akron  and  Berea 

115     CoDDccticnt  brownstono 
40     yreepoit,    Pa.,    Massil- 
Ion,  Ohio. 
Pennsylvania 


0.87 
0.33 
2.00 


0.  11 

0.14  I 
0. 1251 
1.00  ! 
( 
5.00 


0.78 
0.43 


L64 
0.83  : 
0.G5 


4.00 
1.40 

0.27 
0.37 
0.13 


0.64 
1.59  j 
0.60  I 
0.36  ' 


Trenton  . 

Vicinity  . 


10 


17     Amsterdam. 


Connecticut 

Connecdcnt,  New  Joi- 
eey,  and  Oliio. 


Vicinity 

Maryland  and  Virginia 


Connecticut  valley,  New 
(leraey,  Obio,  ana  prov- 
inces." 

Portland 


Amherst,  Ohio. 


Burlington . 

Roxbury 

Vermont... 
Stone  City . 


8     Connecticut  . 
2     Vicinity 


Vicinity  . 


500     Obio  and  Michigan 4, 500 


Cook  county  and  Rut- 
land, Vt. 


Portsmouth  1,000  [ 


Amherst,  Independence, ! 

and  Euclid.  ' 

Berea,  Waverly,  Black  ! 

Lick,  and  Sugar  Grove  , 


Cincinnati,  Dayton,  and 

Indiaua. 
Sandusky 


Stone  mountain  and 
vicinity. 


Maryland,  Virginia, 
.and  Maine. 

Frankfort  and  Penob- 
scot islands. 


Quincy  and  Kockport. 


Georgia. .. 
Cape  Ann. 
Vicinity . . 


1     Maine  and  Missouri  . 


6     4  miles  west  of  Columbus 


8  I  Vicinity  . 


50     Porcsmouth  and  Berea. 


8  1  Castle  Rock _.. 

12     Ansonia  and  Birming*  | 

ham. 
1     Sauk    Rapids,   Minn. 
I      Iron  Mountain,  Mo 
Grundy    and      Bu 
chanuii  counties. 


Amherstburg,  Essex 
county,  Ontario,  and 
Berea^  Ohio. 


New  Jersey  and  Penn- 
sylvania. 
Newark  and  Belleville.. 


Vicinity 

Medina  and  Amherst . . . 


Bnena  Vista  and    Am- 

heist,  Ohio,  and  Ionia 

couuty,  Mich. 
Near  Portsmouth,  Ohio. 
York     and     Lancaster 

counties    and    Uum- 

molstown. 

Portland 


4     Joliet,  111..  AVabash  . 


Fall  River 

N.  H.  and  Fitchburg  . , 


3     Vicinity 


Conn 

Gloucester . 


Portsmouth,  Ohio . 
15     Vicinity 


naniiltou 

Texas,    Maryland,  and 
Cumberland    county. 


9     Bast  Canaan. 


Bluehill,  Me.,  and  near 
Richmond,  Va. 


Westerly,  R.  I.,  and 
Glastoubury. 


227     Indiana. 
10  •  In  city.. 
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Stone  emploveil  for  fonn- 
(fations. 

8T0NE  FAVEMBNTS. 

Stone  commonly  nsed 
for  curb. 

Street-.                                    i                                   Sidewalk. 

Extent  used. 

Location  of  quarries.       i.        Extent  used.                  Location  of  quarries. 

Little 

1 

New  England 

(Cobble  stone)  Allegheny 

(Cobble-stone)  river 

...do..--"-;----**;-"-'.' 

a 

..&:.'."".'.".'.:": 

AHcglieny     and      Fayette 

Lehigh  and  Wyoming  val- 
leys and  Nortii  river. 
Eastern  Pennsylvania 

Vicinity    

Stone  mountain  and  vicinity 

East  bank  Caynga  lake 

» 

Lime  and  mountain  stone. 

Sandstone  and   conglom- 
erate. 

Little 

4 

....do 

!V 

a 

Granite  and  gneiss 

Stone   mountain   and  vi- 
cinity (macadamized). 

T 

Little    

K 

Aljout  thieefonrtlis  . . 
Little 

Baltimore     county     and 
Jones'  falls  and  vicinity. 
Mount  Desert,  islands  of 
Penobscot. 

p     , 

» 

Slate  aad  bowlders 

■ 

10 

11- 

Granite,  slate,  and  Rox- 
bory  stone. 

Qnincy,  Bergen  Hill,  N.  J., 
Rockport,  Me. 

North  river,  Rockport,  Bol- 
ton, Conn.,  and  Quincy. 

Granite  and  blae-stone  . 

Blne-stone  and  gneiss. . . 
Sandstone 

Limestone,     Sasetown, 
m.,  and  Mt  PK-asant. 

Granite  and  blue  flag- 
stone. 

Granite 

Sandstone 

Limestone,  Stone  City 
and  Farley. 

Blne-stone 

1» 

Little 

IT 

Medina 

!♦ 

Limestone 

Slate,  diabase,  and  granite. 

Little 

Sagetowa,  HI.,  and  Mount 

Pleasant. 

1.% 

do 

1(? 

Connecticut 

....do 

IT 

1» 

1<> 

?> 

Largely  macadamized. 
Little 

Little 

SI 

Vfi 

....do 

(Cobble-stone)    I>elaware 

Waterloo,  "Wis.,  Lockport, 
N.  Y.,  and  other  parts 
of  New  York. 

Little 

?» 

3  miles  paved,  25  miles 
macadamized. 

Lemont,  Cook  county 

Limestone,  Lemont 

?* 

?.•> 

Vicinity  of  Portsmouth 

Euclid  and  Newburgh 

Columbus,  Berea.  and  Wav- 

erly. 

?« 

Medina 

....do 

w 

Comiferons  limestone 

....do 

Comiferons  limestone .. . 

Granite 

Sandstone 

Limestone     and     sand- 
stone, Stone  City  and 
JoUet,  111. 

?n 

Little 

» 

(Bowlders)  Potomac  river. 

....do  

3(V 

Largely  macadami  zed 

Stone  City  and  Joliet 

Davton         

... 

.  do 

Dayton    

Ba 

to      J 

Little 

3» 

...  do 

Blue-stone  and  gneiss- .. 

Limestone,  Joliet,   HI., 
Earlham  and  Pella. 

Limestone,  Medina 

Limestone,     Dubuqno, 
Stone  City.and  Fariey . 

B« 

...  do 

Joliet,  111    

3,S- 

Largely...  '. 

Little 

Cleveland  and  Euclid,  Ohio, 
and  Medina,  Mich. 

Stone  City  and  Farley,  and 
Joliet.  HI. 

3« 

....do 

5  96    paved,   balance 

macadamized. 
Little 

37 

do 

(Cobble-stone)    Delaware 

Hudson   river  and  New 
England. 

....do  

3» 

Blue-stone 

....do 4 

3» 

Little  

41V 

Little  

Euclid,  Ohio 

« 

Limestone 

LUtfo'' 

Vanderburgh  county 

Bedford  and  North  Vernon  . 
North  river,  N.  Y 

do 

43 

Littfe.!:::;::::::::::: 

43 

1       do 

...do 

4« 

■•'" 

Little 

Berea,  Ohio,  and  Joliet,  HI  - . . 

Connecticut,  England,  and 
Germany. 

4.'> 

Sandstone,  limestone,  and 
CTanito. 

Cobble,  ship  ballast 

LitUe 

Limeatone,     sandstone, 
and  granite. 

4ft 

47 

Bowlders  and  some  lime- 

Little 

Lemont  and  Joliet,  Hl^  and 
Cayuga  county.  N.  X . 

Limestone,  Joliet,  111 

Limestone 

Brownstone  and  Rianite 

Gneiss  and  blue-stone  . . 

4» 

...  do 

4> 

(Cobble)        Susquehanna 
river. 

Southwest  of  Hartford... 

...do  

5ft 

Sandstone 

Granite 

North  river  and  Bolton 

■>* 

SH 

(Bowlders)  vicinity 

!>!t 

do.  :-■"!!*..'":"'." 

f)*- 

Limestone 

Smiles 

In  city 

li  miles 

In  city 

LimestODe 

5S 
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BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

Table  V.— SHOWING  THE  EXTENT  OF  STONE  CONSTRUCTION  IN 


City. 

Stat«. 

NDMBEB  OF  STONE  BUILDINOg. 

NUltBBB  OF  BUtLDQiaS  OF  THB  DIFFEBENT  CLABSEB  OF  STOXE,  WITH  LOCATION  OF  QUARRUU. 

Total. 

Entirely 
of  stone. 

With 
stone 
fronts 
only. 

Per- 

buUd- 
Ings. 

Sandstone  chiefly. 

Marble  or  limestone  chiefly. 

Granite  or  crystalline  silice- 
ous rocks. 

No. 

Location  of  quarry. 

No. 

Location  of  quarry. 

No. 

Location  of  quarry. 

Johnstown 

Pa 

Ill 

Mo 

Iowa  . . . 
N.T.... 

Wis  .... 

Ind 

Pa 

Mass  ... 
Kans  . . . 

N.  Y . . . . 
Ind   .... 
Ky.    .. 

Mass  . . . 

Mass... 

Wis  .... 

N.H.... 
Ohio .... 
Tenn  . . . 

Conn    . . 

Minn  . .. 

Ala 

N.H.... 
Tenn  ... 
Ind 

N.J  ... 

Mass  ... 

N.J  .... 
N.T.... 

Mass... 

Conn  . . . 

Conn  . . . 

E.I 

Mass    .. 
Pa 

Mass  ... 
Mass  . . . 
Conn  ... 

N.T.... 

N.J.... 

Wis  .... 
N.T.... 
N.J.... 

B.I 

Va 

Pa 

Pa 

10 

500 
95 

le 

54 

20 
7 
21 

5 
3 

2«6 
60 
400 

46 

28 

76 

3 
3- 
10 

21 

242 

1 

3 
97 
15 

216 

25 

11 
13 

2 

69 

18 

40 

7 
35 

6 

4 

14 

260 
25 

5 
55 
50 

6 
3 

10,  518 
90 

2 

300 
15 

12 
DO 

12 

8 

200 
80 

6 
4 

8 
7 
6 

101 
10 
375 

3 

23 

28 

1 
2 
8 

7 

18 

"    90 
12 

140 
3 

3 

42 
4 

10 

5 

2 
8 
10 

5 
4 

1 
2 

4,518 
60 

0.27 

10.00 
1.00 

0.75 
1.47 

0.57 
0.33 
0.41 

0.10 
0.09 

7.  .50 
3.75 
1.92 

0.51 

0.41 

4.00 

0.10 
0.15 

o.m 

1.05 
3.18 
0.02 

0.11 
1.24 
0;45 

1.05 

0.57 

0.31 
0.36 

0.10 

U.63 

1.05 

1.33 

0.22 
1.34 

0.30 

0.21 

0.42. 

13.00 
0.50 

0.14 
1.28 
0.68 

0.33 
0.05 

6.25 

0.34 

0.25 
1.00 

0.13 

9 

Connecticut  valley  and 
vicinity  of  Johnstown. 

500 
25 

9 
35 

20 
7 
16 

m 

Kansas  City 

70 

3 
1 

Warrensburg,     Carroll 
county,  and  Barnard, 
Kans. 

60 

fi'' 

La  Fayette 

I-ancaster 

Lawrence 

Leavenworth 

Lockport 

Logansuort 

LoiiisviUe 

Lowell 

...... 

<W 

IS 

5 
3 

185 
:0 

43 

5 

48 

1 
I 

14 
22  J 

1 

3 

7 
3 

76 

22 

11 
lu 

27 

14 

30 

7 
30 

0 

2 

6 

250 
25 

Liuicaster  county 

Vicinity  and  Montgom- 
ery county. 

4 

Concord,  N.  H 

3 
35 

nn 

150 

Vicinity 

«7 

60 
360 

1 

A8 

BowlingGreen,  Ky.,  and 
Bedford,  Ind. 

m 

34 

11 
5 

Concord,  N.   H.,  and 

Weatford. 
Cape  Ann  and  Peabody 

71 

Madison 

Manchester 

Mansfield  

Memphis 

Middletown 

Minneapolis 

Mobile 

Ka.shua 

XashTiUe       

New  Albany 

Newark 

New  Bedford.... 

New  Brunswick  . . 
Newburgh 

Newburyport 

New  Haven 

New  London 

Newport 

73     3  miles  west  of  city  and 
1      Indiana. 

3 

Bridgeport   and   West, 
port,  Ind. 

73 

3 

2 

20 

1 

74 

Ohio  and  Alabama 

7 

Alabama  and  Kentucky . 

1 
1 

in 

7« 

241 

Minneapolis    and     Le- 
mont.  111. 

77 

1 
3 

Massach  usetts 

78 

7<) 

4 

93 
13 

6 

80 

2 

210 


81 

Newark  and  Ohio 

8? 

22 

1 

Rockport.Qnincy,  and 
vicinity. 

83 

9 

84 

1 

1 
59 

12 

Vicinity     and     Ulster 
county. 

85 

2 
9 

15 
25 

2 

7 

8fi 

1 
1 

Long  island.  East  and 

West  Rocks. 
New  London  and  Gro- 

ton. 

87 

2 

14 

5 

28 

2 
2 
10 

2 

22 

4J 
50 

1 
2 

3,518 
81 

and  Ohio. 

88 

8!) 

Ohionnd  Massachusetts. 
Pottsiown  and  vicinity 
of  Norriatown. 

1 

flfl 

NoiTistown 

North  Adams 

North.arapton 

7 
3 

Montgomery  county 

fli 

92 

<)3 

and  Purtland,  Conn. 

i 

4 

Massachusetts      and 
vicinity. 

94 

Ogdensburg 

Ohio   

258 

95 

Orange    

3 

W 

4 
2 

97 

Oswego 

Paterson 

51 
50 

5 

1 

6.000 
30 

Oswego  and  vicinity 

Liti  le  Palls  and  Paterson 

Onondaga  county 

2 

98 

99 

Pawtucket 

Petersburg 

Philadelphia 

Pittsburgh 

5 
1 

3,500 

"Vicinity 

inn 

Dinwiduie  county 

Quincy,    cape    Ann, 
Mass.,   Fox   island, 
Ml'.,    New     Hamp- 
sliirc.  Rhode  Island, 
Yir-inia.andPhila- 
delpbia.   and   Dela- 
waro  county.  Pa. 

101 
103 

Connecticut,    Trenton, 
N.J.,  Ohio,  and  Hum- 
melstown. 

Pennsylvania,     Massil- 
Ion,      Ohio,      Baden, 
Homowood,  and  Free, 
port. 

2,500 

2 

3 

1 

Montgomery      county, 
Massachusetts,     and 
Vermont. 

ina 

New   York    state    and 
Shelljeld. 

19 

4 

Lonpmoadow         and 

Quincy. 
IIiTllowell.  Biddeford, 

vicinity    of    Porta- 

mouth. 

104 

Portland 

Me 

N.H... 

30 

4 

10 
4 

20 

10 

105 

Portamonth 
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8T0NB  PAVBUBNTS. 


Flagging  . 


Extent  used. 


Largely . 


2  miles.. 
Little... 
Largely . 


Litlle... 
...do... 

Largely. 


Considerable . 
Considerable. 


Location  of  quarries. 


(Cobble-stone)  streams. 


Eastof  city 

(Bowlders)  vicinity . 
Vicinity 


Largely. 


Cape  Ann  and  "Westford  . 
Vicinity 


Medina 

(Bowlders)  vicinity  . 
Louisville 


Little . . . , 
Largely. 

Little..., 


Westford,  Mass.,  and  Con- 
cord, N.H. 
Capo  Ann 


Vicinity |  Little . 


Location  of  qoarries. 


Vicinity 

AVinfleld.  Fort  Scott.  Flor- 
ence, Kans.,  and  JoUet,  HI. 

Vicinity 

Kingsion, Ulster,  and  Hurley 


East  of  city 

Greenabar'g 

"Wyoming  county . 


Cape  Ann 

Fort  Scott  (near) 


Vicinity , 

Southern  Indiana. 
BowlingGreen 


Joliet,  III.,  and  Obio. 


Limestone  in  vicinity    - 
Limestone,  Kansas  City. 


Limestone . 

....do 

Dolerite  ... 

Granite 


Granite 

Limestone  . 
Limestone  . 


Sandstone  . 
Granite  — 


Granite 

Trap  and  sandstone. 

Bastard  granite 

Granite 


Limestone . 
Sandstone  . 
Talcose 


Limestone . 
Sandstone  . 
...do 


Little 

Business  portion  part- 
ly paved  and  mac- 
adamized. 

J  mile 

Largely  macadamized. 

Largely 


Vicinity !  Lar£ely 

"     ■     '         ■-        Little... 

Largely. 

Little... 


Cobble,  from  drift 

Ballast,  foreign  vessels  . 


Nashua  

Vicinity  ...  . , 
New  Albany. 


2  miles.. 
Little... 
Largely . 
Little... 


-do. 


Cbiefly  on  Eagle  street 
Little 


Limestone  and  gneiss. 


Ledge  stone  ■ 
Granite 


Little... 

Largely. 


Hudson    river  and    New 

England. 
Vicinity 


West  Connecticut 

Cobble-stone,  vicinity  . 

Maine 

East  and  West  Rocks. . 

Groton  


Quincy  . 


Haddam  and  Maromas . 


Joliet,  111.,  and  vicinity  of 

Minneapolis. 


Little. 
...do. 
Little. 


Largely - 


Vicinity 

New   Albany    and    Nortb 
Vernon. 


Ulster  county 

North  river,  N.  Y  . 


Ulster  county. 


Gneiss 

Limestone,  Minneapolis. 
Limestone 


Granite 

Limestone . 
Limestone . 


Blue-stone . 

Granite 

Blue-stone . 


.do. 


Little 

Principal  streets. 
Little 


North  river  and  Bolton  ... 

North  river 

Hudson  river 


.do. 


Considerable. 


Potsdam  and  Hammond  . 
Vicinity 


Vicinity  . 


do ]  (Cobble)  vicinity 

Largely 


Largely. 
Little... 


(Cobble)  Delaware  river, 
(rabble)  local,  Richmond 
and  eastern  granite. 


One  block. 

Little 

Largely ... 

Little 

Largely — 


Smith's  Ferry  . 
North  river  . . . 


Potsdam 

Ulster  county. 


Less  than  i  mile . 

Little.. 

25  miles 


Fond  du  Lac,  Joliet,  111 

Cayuga 

North  river  and    Sullivan 
county. 

Hudson  river 

Petersburg 


Main   streets   in   old 
portion  of  city. 


(Cobble)  Allegheny  river.    Considerable 


Tarmonth,  Hallowell,  Fox 
island,  and  east  Maine. 


One-half  of  business 

streets. 
Little 


North  river  and  Wyoming 
valley. 


CatskiU 

Hudson  river . 


Granite 

Blue-stone  and  granite. 
Granite 


.do. 


Granite,  gneiss . 


Blue-stone,    limestone, 

and  quartzite. 
Granite 


Blue  flagging . 
Granite 


10-i 


BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

Table  V.— SHOWING  THE  EXTENT  OF  STONE  CONSTEUOTtON  IN 


City. 


ProTidenco I  R.I- 


Quincy Ill 


Qaincy  .... 

Racine 

Reading  . . . 
Richmond  , 
Riobmond  . 


Rochester  ... 

Roclcford 

Kocli  Island  . 
Rome 


Saint  Joseph  . 


XUKBXK  OF  BTOKK  BUILDISOS. 


Tot^.  IS'""„!?' 


Mo. 

Mo i  1,525 

Minn...|  344 

Mass  ...  I  7 

Utah  ...  40 


Sandusliy Ohio... 

San  Francisco  —  i  Cal 


131  I  Springfield ,  HI. 


Springfield '  Mass 

Springfield i  Ohio  . 

Steubenville 1  Ohio . . 

Taunton ■  Mass  . 

1 

Terrc  Haute ;  Ind... 

Toledo I  Ohio.. 

Topeka I  Kans  . 


Trrnto 
Troy  . 


Utica I  H.Y... 

Waterbury Conn  . . 

Watertown X.Y... 

Wheeling W.  Va  . 

WilkeshaiTe ,  Pa. 


14fi     "Williamsport . 
147     Wilmington  .. 


151  Tonbers . . . 

152  [  York 

153  I  Zanesville  . 


NUMBER  OF  BUILDDiaS  OF  TBS  DIFFBBKMT  CLASSES  OF  STOMB,  Wnn  LOCATION  OF  qUABSIKS. 


1"^  'centLo' 
stone        f   if 

""'J-       ings.  ;    TSro. 


Sandstone  chiefly. 


3 

1 

20 

20 

1 

20 

105       1, 420 


Iioeation  of  qnnrry. 


0.40 
0.08 
0.44 
0.50 
0.05 


0.19 
0.63 
0.50 
0.33 

1.92 
0.12 
12.50 


0.9C 
0.31 
0.34 


0.32 
0.26 
0.50 


6  I  Vicinity 

47  I  Trenton,  N.  J..  Connec- 
I      tlcut  and  vicinity. 

16     Ohio  .ind  Portland 

35  '  Connecticnt,  Nova  Sco- 
tia,  and  Now  Jersey. 

28     Cleveland    and    Berea, 
Ohio,     Warrensbiirg, 


4.91 

3 

0.18 
0.62 

1 
37 

6.25 

20 

0.08 

4 

Lake  Saperior . 

Vicinity 

Berea,  Ohio 


Alarblo  or  limoBtone  ohiofly. 


Location  of  qaarr^'. 


Westchester  county  . 
Taokaboe,  N.  Y 


31  I  Ohio  and  Medina. 


Verona.  N.  T 

Warren  sbnrg,  Mo  . 


WaiTensburgandSainto 
Genevieve,  Mo.,  and 
Carroll  county. 

Kasota 


Springfield 

Ked  Buttes,  Albany 
county,  Wyoming  Ter- 
ritory. 

Ambefst 


New  Caatlc  island,  B.  C. 
and  Angel  island. 


Vicinity    ■-  ■ 

Catskill  monntains  and 
Luzerne  county. 

Amherst,  Ohio,  and  vi- 
cinity of  Springfield. 

Longmeadow 

Near  Port  smooth 

Steubenville 

Vicinity 


Amherst  and  Berea. 
Warrensburg,  Mo. .. 


Vicinity 

Luzerene  county  and 
Meshoppen. 

Hummelstown  and  vi- 
cinity. 

Connecticnt,  Ohio,  and 
New  Jersey. 


Ohio  and  Portland 

York  county  and  Con- 
necticut valley. 
Zanesville 


Vicinity  . 


Vicinity  . 


-do  . 


Rock  Island 

Onondaga   and    Oneida 


Saint   Louis.     Grafton, 
Joliet,    and   Chicago, 


City  quarries  . 
Vicinity 


Syracuse,  N.  Y 

Joliet  and  Springfield . . . 
Springfield  and  Dayton 


EUett^villo  and  Bedford. 

Sandusky 

Cottonwood.     Junction 

City,  Cowley  county, 

and  Topeka. 


No.       Location  of  quarry. 


Vicinity 

Smitbfi'eld,  Qnincy, 
Westerly,  Crans- 
ton, and  Providence. 


7     Qaincy  . 


TJtica "ind  Trenton. 


City 

Syracuse,  N.  Y. 


Cockeysville  and  Texas, 
Md. 

Winona 

Woonsocket 


York 

Zanesville  . 


Cape  Ann  and  Peabody 


China     and      Placer 
county. 


Massachusetts. 


Virginia  . 
Monson.. 


Plymouth       granite, 
county  and  vicinity. 


Brandvwine  creek . . 


Fitz William,  N.H. 


1.  Serpentine  has  been  used  for  bnilding  stone  to  a  limited  extent  in  a  few  of  the  above  cities,  but  iti 
in  the  table.  It  may  be  mentioned  that  in  the  cities  of  Baltimore,  Md.,  Wilmington,  Del.,  Camden,  N.  J., 
of  this  material,  wb'ile  in  Philadelphia  the  number  is  etttiniated  at  1,000. 

2.  For  cities  of  New  York  and  Washington,  see  detailed  tables  in  the  text. 


I  importance  is  not  snflicitnt  to  warrant  giving  it  a  place 
Pottsvillc  and  Lan»aet«r,  Pa.,  there  are  a  few  building* 
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Sandstone 

Conglomerate. 


Syenite 

Limestone 

Limestone  and  sandstone 

Limestone 

Granite 


Limestone  and  sandstone . 


Granite 

Sandstone  and  granite . 


Limestone 

Granite  nibble. 
Limestone 


Sandstone 

Serai  conglomerate  ■ 


Sandstone  . 
Limestone . 
Sandstone  . 
■Wallstone  . 


BTONE  FAVEHBNTB. 


Location  of  qnames. 


Little I Largely . 

16  miles Diamond  Hill,  Westerly,  I  Little... 

Connecticut,  and  Maine.  | 

Lai-gely Vicinity 


Bnsiness  streets  . 


Largely 


■do. 


Macadamized 

Largely  macadamized 


Little 

Considerable . 


Little... 
4^  miles. 


Kaolne... 

(Cobble)" 


Albion 

"Vicinity 

Bock  Island  . 


4  miles  north  of  city  . 


Largely. 

Little  - . . 


Considerable. 


Cape  Ann  and  Maioe  . 


Sonera  and  Penryn  . 


Largely City  quan-ies 

Little Tolsom  and  Vermont. 


Location  of  qaarriea. 


Vicinity  . 


North  river 

Hudson  river  and  cape  Ann. 


Lemont  and  Joliet . 


Joliet,  111 

Hurtann  river 

New  Paris.  Ohio , 

Lynchburg,   and    Kondout, 
N.Y. 


Albion  

Virinitv 

Joliet.'. 

Cayuga,     Chenango,     and 


Freestone 

Conglomerate. 


Limestone  and  bine  flag. 

Limestone , 

Granite 


Blue-stone , 

Liniestune,  Joliet 

Limestone,  Kock  Island 


Saint  Louis  and  Joliet,  HI  . 


Cobble,  ballast  from  ves- 
aels,  and  New  York. 

Glenville 

(Cobble-stuue)  vicinity. . . 


Macadamized  with  trap  "Westfield 
Little I  Springfield 


do I  (Cobble-stone)  Ohio  river 

do I  Fields  in  vicinitv 


Little I  Lambertville 

Largely |  Clark's  i&land,  Me  . 


Limestone  . 
Sandstone  . 
Ked  sandstone I'  Littf* 


Sandstone  . 
Granite  — 


Gneissoid  granite. 


Little 

One-third  of  streets . 


Little 

Main  bnsiness  streets 


Little... 
Largely. 


Medina  and  Hammond. 


(Cobble)  Ohio  river 

((Gobble)       Susquehanna 
river. 


Vicinity  and  Massachu- 
setts. 
Fitzwilliam,  N.  H 

Tomkins  Cove 

Vicinity 


Helderberg , 

Lehigh   and    Sasqnehanna 
counties. 


Hudson  river  and  Monaon  . 

Springfield  and  Dayton 

Steubenville 

Acushnet 


Largely Bedford  and  Ellettsvill© 

Little  nieivaaud  Euclid . 

-  -  do I  Usage  county  and  near  Fort 

I      Scott. 

Considerable North  river 

Largely [  Hudson  river 


Largely 

One-half  of  principal  ; 

streets.  | 

Little I 


Watertown  .. 
Buena  Vista . 
Vicinity 


Business  streets  . 


Methuppen  . 


Local  and  Fitzwilliam,  N.  H 


North  river... 
York  county. 


Limestone,  4  miles  north 

of  city. 

Limestone,  Saint  Louis  . 

Limestone,  Saint  Paul . . 
Granite 


Limestor 

Granite. 


Blue-stone  and  marble  . 
Flag-stone 


Limestone,    Joliet    and    131 
Alton.  i 

Sandstone  and  gneiss 132 

Limestone 1 133 

Sandstone 1 134 

Granite 1 135 

Limestone 1 136 

Sandstone  and  limestone  137 
Limestone,  Saflbrd 1 138 


Limestone 143 

Sandstone j  144 

Red  sandstone 145 


Slaty  and  conglomerate.  146 
Granite '  147 


Lime-rock,  Winona 148 

Granite,  gneiss 149 


Gr.eiss 150 
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Chapter  VL— DESCEIPTIONS  OF  QUARRIES  AND  QUARRY  REGIONS. 


GENERAL  REPORT  ON  THE  BUILDING  STONES  OF  RHODE  ISLAND,  MASSACHUSETTS,  AND  MAINE. 


By  Peofessoe  N.  S.  Shalee. 


In  the  following  report  I  propose  to  give  a  short  general  account  of  the  geological  conditions  in  which  the 
l)uilding  stones  of  these  states  occur,  with  some  remarks  on  the  conditions  that  have  retarded  or  favored  the 
•development  of  quarrying  industry  within  their  limits.  This  discussion  will  not  include  any  matters  of  a  purely 
scientific  character,  nor  will  it  have  to  do  with  the  statistical  matters  jjresented  iu  the  tables.  The  end  in  view  will 
be  the  presentation  of  the  most  important  facts  connected  with  the  quarrying  industries  that  have  not  been  made 
clear  in  the  statistical  reports. 

GENERAL  CONDITIONS  OF  THE  BUILDING  STONES  OF  NEW  ENGLAND. 

It  is  a  fact  well  known  to  geologists  that  the  New  England  peninsula,  or  the  region  east  of  the  Hudson  and  of 
lake  Champlain,  has  a  more  varied  geological  structure  than  is  fonnd  in  any  other  legiou  of  equal  aiea  within  this 
continent.  In  the  manifold  nature  of  its  geological  elements  it  more  near  ly  resembles  the  territory  of  old  F.ngland 
than  that  of  the  rest  of  America.  As  the  possible  variety  of  the  building  stones  in  any  count;  y  depends  upon  the 
number  of  kinds  of  rock  that  appear  at  the  surface  of  the  earth,  this  variety  iu  the  geological  structme  of  New 
England  has  exercised  a  beneficial  influence  on  the  quarrying  industry  within  its  bounds.  A  much  greater  variety 
of  rocks  is  quarried  within  its  limits  than  in  any  other  equal  area  of  America.  The  greater  part  of  these  quarry 
products  is  derived  from  the  very  ancient  rocks  which  owe  their  utility  to  tlie  extensive  metamorphism  to  which 
they  have  been  subjected  by  the  action  of  heat  and  pressure.  Nearly  all  the  rocks  in  this  region  have  lost  their 
original  character,  being  much  denser  and  more  crystalline,  and  are  frequently  penetrated  by  joints  and  cleavage 
planes  that  at  certain  places  and  for  certain  purposes  are  a  great  advantage  to  the  quarrymau. 

The  following  list  of  native  quarried  stones  used  in  New  England  for  building  will  give  an  idea  of  the  variety 
of  materials  existing  within  this  area.  In  the  list  the  distinctly-bedded  rocks  which  have  been  but  little  changed 
from  their  original  condition  are  given  first ;  below  these  the  more  highly  metamorphosed  materials.  Considerable 
as  this  list  is,  it  alibrds  but  an  inadequate  idea  of  the  actual  variety  of  these  materials,  inasmuch  as  it  is  not 
possible  to  set  out  in  such  a  list  the  lesser  differences  that  often  serve  greatly  to  alter  the  appearance  and  the  use  of 
particular  stones.  Moreover  the  purposes  to  which  the  stone  is  applied  are  often  too  numerous  to  be  set  forth  iu 
such  a  brief  statement. 

LIMESTONES. 

White  marble.— Ranging  from  qualities  only  a  little  less  perfect  than  that  of  Carrara  to  blotched  and 
variegated  stone;  used  for  building  stone  and  the  various  minor  constructural  and  ornamental  purposes  to  which 
such  stone  is  usually  applied. 

Red  MARBLE. — Mostly  used  for  building  purposes  and  for  table-tops,  floors,  etc. 

Black  marble. — For  inlay  work,  floors. 

All  the  limestones  that  are  quarried  in  New  England  are  crystalline  in  their  texture  and  are  tolerably  free  from 
admixture  of  clay  or  magnesia;  they  are  therefore  all  available  for  making  lime  and  are  largely  used  for  this 
purpose.  In  their  distribution  they  follow  somewhat  peculiar  conditions.  They  are  most  abundant  iu  western 
New  England;  i.  e.,  the  western  parts  of  Connecticut,  Massachusetts,  and  Vermont,  yet  they  appear  again  in 
considerable  abundance  on  the  eastern  fiice  of  this  region.  In  Rhode  Island  north  and  east  of  Providence  occur 
large  areas  of  limestone,  probably  belonging  to  the  Lower  Coal  Measures  or  the  sub-Carboniferous  limestone, 
and  in  eastern  Massachusetts,  in  the  counties  of  Middlesex  and  Essex,  some  small  areas  of  crystalline  limestone 
of  Archtean  age  occur,  but  not  iu  sufficient  quantities  to  afford  a  basis  for  industries.  On  the  coast  of  Maine  we 
have  very  important  deposits  of  limestone  that  afford  the  basis  for  the  largest  industry  in  lime-making  that  has 
been  developed  within  an  equal  area  in  the  United  States;  but  the  physical  conditions  of  the  rock  do  not  favor  the 
quarrying  of  building  or  ornamental  stones  at  this  point. 

None  of  these  limestones  are  well  suited  for  road-making  materials,  as  their  distinct  crystalline  structure  causes 
them  to  shatter  and  fall  into  a  powdery  state  beneath  the  wheels. 

I  estimate  the  area  occupied  by  workable  limestones  in  New  England  at  not  exceeding  about  500  square  miles; 
in  Massachusetts,  Rhode  Island,  and  Maine  the  area  is  less  than  200  square  miles. 
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S.VNDSTONES  AND  CONGLOMERATES. 

These  rocks  occupy  an  area  considerably  more  extensive  than  that  occui)ictl  by  the  lime.stoiieis;  it  i)robably 
amounts  to  not  less  than  800  square  miles  of  surface  in  all  New  England,  and  in  JMassachusetts,  Rhode  Island,  and 
Maine  includes  about  (iOO  square  miles  of  area.    The  varieties  and  uses  are  ai)i)roximately  as  follows: 

FiNE-OKAiNED,  UEDDISQ,  AND  BROWN  SANDSTONES. — Used  for  flaj;f,aiig  and  the  external  walls  of  houses 
I)riucipally  the  latter. 

CoNGLOMEUATES  AND  COARSE  GRITS. — Used  only  for  external  walis. 

Of  these  building  stones  the  Urst  group  is  very  limited  in  extent,  being  eonlined  to  the  immediate!  vicinity  of 
the  Connecticut  river,  between  the  northern  part  of  Massachusetts  and  the  mouth  of  the  stream.  The  greater  part 
of  the  material  is  composed  of  very  uniform  sand,  in  which  oxi<le  of  iron  is  plentifully  mingled.  The  material, 
quarries  easily  and  works  well  under  the  chisel  and  the  hammer ;  its  endurance  to  weathering  is,  however,  but  slight 
in  the  variable  climates  of  the  northern  United  States,  yet,  on  account  of  the  ease  with  which  these  stones  are 
worked  and  their  very  rich  color,  they  have  come  into  very  extensive  use  in  all  the  eastern  cities  north  of  Virginia. 
There  are  lighter  colored  and  more  tlag-like  stones  of  this  same  series  that  occur  most  abundantly  in  the  region  near 
Turner's  Falls.  These  beds  have  been,  at  various  times,  worked  for  sidewalk  Hags,  yet*  their  use  has  not  been 
large;  it  is  from  the  rocks  of  this  age  and  character  that  the  foot-prints  of  various  amphibians  have  been  so- 
plentifully  obtained. 

The  conglomerates  of  New  England  have  a  very  wide  extension,  but  only  in  a  few  regions  have  they  been 
worked  to  any  extent.  The  only  region  where  an  extensive  quarrying  industry  has  been  based  upon  them  is  in  the 
neighborhood  of  Boston,  Massachusetts.  They  are  the  building  stones  most  accessible  to  that  city,  and  so  have 
come  into  very  extensive  use  for  wall  work  in  buildings  of  a  costly  character.  This  stone  is  extremely  durable 
and  of  a  handsome  reddish-j-ellow  or  gray  color.  Owing,  however,  to  the  nifrequency  of  the  joints  in  the  rock  the 
process  of  dressing  is  costly,  the  stone  being  perhaps  the  most  expensive  of  any  that  has  ever  come  into  considerable 
nse  in  this  country.  Its  peculiar  pebbly  structure  makes  it  singularly  unsuitable  for  ornamental  purposes,  as  it 
cannot  be  worked  into  any  other  than  a  Hat  surface.  Except  in  llhode  Island,  where  the  inferior  carboniferou.s 
conglomerate  is  somewhat  used  for  rough  walling,  the  neighborhood  of  Boston  is  the  only  place  where  conglomerate 
has  been  extensively  used  for  any  building  purposes;  indeed  we  may  say  that  conglomerates  have  been  more 
generally  used  there  than  in  any  other  city,  European  or  American. 

SLATES  AND  CLAY-STONES. 

This  group  of  rocks  is  very  abundantly  developed  in  New  England,  and  has  been  made  the  basis  of  very 
extensive  industries.  The  area  occupied  by  workable  rocks  of  this  class  is  probably  not  less  than  1,500  square 
miles  in  all  New  England,  and  i)erhaps  exceeds  700  square  miles  in  the  states  especially  considered  in  this  report.. 
This  group  of  very  argillaceous  rocks  is  to  be  divided  into  the  two  classes  of  slates  proper  and  clay-stones  on  the 
basis  of  the  relative  fissility  of  the  material  given  by  the  joints  or  cleavage  planes.  The  slates  proper  are  aflected 
by  true  cleavage,  and  are  almost  indefinitely  divisible  by  the  cleaving-tools  of  the  quarrymen.  The  clay  stones 
have  only  a  jointed  structure  and  are  not  indefinitely  divisible  in  this  fashion.  The  following  are  in  brief  the  uses 
of  these  two  stones: 

Clay-slates. — Used  for  roofing  slates,  billiard  and  other  table  tops ;  chimney  mantels  (with  or  without 
artificial  overfalls) ;  flagging  stones,  school  slates,  bath-tubs,  wash-tubs,  etc. 

Clay-stones  or  akgillites. — Used  only  for  wall  work.  The  geographical  distribution  of  these  slates  and 
clay-stones  is  rather  iieculiar;  they  occur  in  one  form  or  another  over  all  parts  of  New  England,  yet  the  area  of 
the  deposits  of  workable  quality  is  small  and  widely  scattered.  Of  true  slates  Massachusetts  has  no  workable 
deposits  that  have  yet  been  discovered,  and  I  think  it  very  unlikely  that  any  will  be  found ;  none  are  known  in 
Ehode  Island,  though  it  is  not  impossible  that  both  there  and  in  Connecticut  available  deposits  may  yet  be  found. 
In  Vermont  and  in  Maine  there  are  large  areas  of  good  roofing  slates,  and  their  development  has  been  the  basis  of 
extended  industries.  The  clay-slates  have  only  been  occasionally  used,  principally  for  road  nmterial  and  rough, 
dry  walls.  About  Boston  there  are  some  quarries  that  haN  e  recently  been  used  as  sources  of  building  material  for 
churches  and  other  large  edifices.  As  yet,  however,  this  class  of  stones  has  been  much  neglected.  The  first 
quarries  in  this  country,  certainly  the  first  in  Massachusetts,  were  opened  in  stones  of  this  description.  These  are 
the  quarries  in  Ncponset,  formerly  Milton.  The  material  was  used  for  grave-stones,  milestones,  and,  to  a  small 
extent,  for  flagging.     (See  second  part  of  this  report.) 

HIGHLY  .METAMORPHOSED  ROCKS. 

Under  this  head  1  shall,  for  convenience,  include  all  those  rocks  that  have  lost  their  original  <'haracter  by 
fusion  or  by  a  very  eami)letc  metamorphism.  The  classitication  has  no  other  merit  tlian  convenience.  First  in 
importance  among  these  is  : 

Granitic  rocks. — Used  for  a  great  variety  of  constructive  and  ornamental  work. 

Schistose  rocks  (gneiss  and  mica  schist). — Little  used  for  building  save  for  rough  walls.  No  important 
industries  resting  upon  them. 
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TuAPPEAN  EOCK«. — Very  little  used  save  for  road  material. 

Serpentines  AND  .STEATITES  (verd-Antiques  and  soapstones). — Extensively  used,  particulaily  the  latter, 
for  stoves,  chimney-guards,  etc. 

This  group  of  highly  nietauiorphic  rocks  makes  up  the  greater  part  of  New  England ;  perhaps  three-quarters 
of  its  whole  surtace  is  composed  of  them,  but  the  several  kinds  are  found  in  very  different  proportions.  The 
granitic  group  occupies  several  thousand  square  miles,  and  the  schistose  group  an  even  larger  area ;  the  trappeau 
rocks  are  found  almost  everywhere  in  small  masses  penetrating  through  the  other  groups  of  rocks,  while  the 
steatites  and  serpentines  occupy  the  least  area  of  any  of  the  New  England  rocks,  their  whole  surface  not  exceeding 
a  few  square  miles. 

The  granitic  rocks  of  workable  quality  lie  principally  in  the  eastern  parts  of  New  England,  and  are  found  in 
their  best  shape  along  the  coast  of  Rhode  Island  and  the  coastliues  of  Massachusetts  and  Maine.  They  are  the 
cores  or  centers  of  old  mountain  ranges  which  have  been  worn  down  to  their  very  bases,  principally  by  the  long- 
-«ontinued  action  of  the  sea  and  the  glaciers  of  the  ice  times.  Some  excellent  granites  and  .syenites  occur  also  in 
the  New  Hampshire  district  and  in  central  Maine.  Although  the  granitic  rocks  of  Scotland  afford  some  ornamental 
varieties  that  are  more  beautiful  than  those  of  New  England,  I  know  of  no  region  in  the  world  where  this  class  of 
rocks  can  be  found  in  greater  abundance  or  in  more  workable  forms  than  here.  It  is  possible  in  several  of  the 
syenite  quarries  of  Massachusetts  to  break  a  single  block  from  the  quarry  that  shall  have  a  length  of  150  feet,  a 
depth  of  10  feet,  and  a  width  of  30  feet,  the  whole  mass  without  a  flaw. 

The  schistose  rocks  of  this  district,  like  those  in  other  countries,  have  few  qualities  that  fit  them  for  any 
architectural  purpose,  and  the  same  may  be  said  of  the  trappeau  rocks.  These  old  lavas  in  this  district  are  invariably 
characterized  by  the  presence  of  many  joints  that  tend  to  make  them  cleave  in  various  directions.  These  joints 
are  readily  opened  by  the  weather,  and  so  the  rock  crumbles  into  small  polygonal  blocks.  This  material  is  used 
only  for  road  material,  for  which  use  the  ease  with  which  it  Is  fractured  and  the  great  hardness  of  the  ultimate 
masses  peculiarly  fit  it.  The  large  amount  of  iron  oxide  it  contains  also  serves  to  bring  about  cementation  of  the 
macadamized  material  in  the  road-bed. 

In  the  seriientines  and  steatites  of  New  England  we  have  the  foundation  of  some  small  but  interesting 
industries  which  promise  a  very  great  development  in  the  future.  In  Massachusetts  the  most  important  localities 
for  this  class  of  materials  are  near  the  west  end  of  Hoosac  tunnel,  and  in  the  eastern  part  of  the  state  between 
Lynnfleld  and  Newburyport.  At  both  these  points  a  little  work  has  been  done  in  former  years,  but  bad  management 
shipwrecked  the  works  before  they  obtained  any  considerable  development. 

It  now  remains  to  notice  a  class  of  building  materials  which  has  not  been  considered  in  the  preceding  list,  viz : 
The  drift  or  glacial  bowlders  that  abound  in  New  England.  If  we  consider  the  whole  of  the  existing  walls  in  New 
England,  those  used  for  fencing  as  well  as  those  in  the  more  important  foundation  walls  of  the  wooden  or  masonry 
buildings  of  the  region,  we  shall  find  that  at  least  95  parts  of  the  whole  are  composed  of  this  glacial  waste.  Sometimes 
the  stones,  where  the  work  is  to  be  bound  with  mortar,  are  riveu  with  wedges  so  as  to  give  a  better  face  for  the 
attachment  of  the  cement;  usually,  however,  the  stones  are  used  without  any  such  precaution.  I  know  of  no  other 
district  where  these  rude  stones  have  been  of  as  great  service  in  the  rough  economic  architecture  of  a  country, 
although  this  use  of  glacial  jjebbles  is  common  in  other  parts  of  America  and  in  the  glacial  districts  of  Euroi)e, 
from  the  lands  of  Scotland  to  the  valley  of  the  Po. 

A  GENERAL  ACCOUNT  OF  THE  DEVELOPMENT  OF  THE  QUARRY  INDUSTRIES  OF  THE  DISTRICT. 

Whoever  has  made  himself  acquainted  with  the  singularly  great  variety  of  the  building  stones  that  exist  in 
New  England  must  in  the  end  be  surprised  at  the  limited  extent  to  which  those  resources  have  been  applied  to 
the  arts  of  the  country.  Although  the  finest  quarries  in  the  country  exist  within  its  limits,  there  are  fewer  masonry 
houses  in  i^roportiou  to  its  wealth  and  population  than  in  any  other  region  of  like  extent  in  the  world.  By  far  the 
larger  part  of  the  houses  are  of  wood,  and  when  stone  is  used,  save  in  the  larger  cities,  it  is  unwillingly  taken 
as  a  building  material,  and  is  generally  brought  from  a  distance,  though  better  sorts  may  be  close  at  hand.  Thus 
in  Cambridge,  Massachusetts,  a  city  of  60,000  people  and  of  very  considerable  wealth,  there  are  but  a  dozen  stone 
buildings,  and  none  in  which  the  material  has  been  made  the  basis  of  any  considerable  ornamentation.  In  other 
words,  there  is  but  one  stone  building  to  each  5,000  inhabitants.  There  is  not  a  single  dwelling-house  of  stone, 
not  more  than  a  few  hundred  of  brick,  and  these  generally  of  a  very  inferior  sort.  Despite  its  considerable  cost 
and  perishable  nature,  timber  has  remained  the  principal  building  material  for  dwelling-houses  and  shops.  In  the 
university  that  owns  the  best  edifices  of  the  city,  out  of  about  thirty  important  buildings  only  five  are  of  stone,  the 
rest  being  of  brick;  yet  within  10  or  12  miles  of  the  place  there  are  many  beautiful  building  stones,  some  of  which 
have  been  known  for  half  a  century. 

This  neglect  of  stone  as  a  building  material  may  be  understood  after  a  little  consideration  of  the  history  of 
architecture  in  New  England.  The  first  settlers  of  this  country  brought  little  wealth  with  them,  and  a  love  for 
architectural  effect  was  the  least  of  their  pretensions.  Until  the  rapid  development  of  mechanical  industries  at 
the  beginning  of  this  century  wealth  did  not  begin  to  accumulate,  or  the  culture  to  take  on  a  type  favorable  for  the 
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(levelopuient  of  a  taste  in  architecture.  During,'  the  first  two  centuries  timber  was  tlie  natural  nialeriai  for 
construction;  it  was  by  far  the  clieapest  material,  and  required  the  least  skill  for  its  working.  Wherever  archite(!ture 
develops,  a.s'it  had  to  develop  here,  in  a  plentifully-wooded  country  the  lirst  stage  of  its  progress  gives  us  i)urely 
woodeii  edifices.  All  or  nearly  all  the  earliest  (Jhristian  churches  north  of  tiii'  Ali)s  were  of  timber,  and  the  houses 
of  the  ciMnmon  people  were  of  the  same  material  down  to  the  time  when  timber  became  scarce.  It  is  the  opinion 
of  manv  students  of  architecture  that  the  original  types  of  the  Greek  temples  were  also  built  of  wood.  The 
continuance  of  wood  as  the  principal  building  material  in  New  lingland  was  favored  by  the  fact  that  during  the 
lirst  two  centuries  after  the  settlement  of  thia  country  the  people  found  tliemselves  e.\posed  to  earthijuakes  of 
considerable  severity.  Those  of  1(585,  1727,  and  Ho.!  were  of  such  force  that,  hapi)eniug  at  the  present  day,  tliey 
would  do  no  small  damage  to  masonry  buildings.  Many  hundred  chiuuieys  in  lloston  were  overturned.  It  is  not 
unlikelv  that  these  shocks  had  some  effect  in  causing  the  people  to  adhere  more  liiinly  to  the  old  fashion  of  building. 
But  the  conservatism  of  art,  in  nothing  so  manifest  as  in  architecture,  will  sutliciently  exi)lain  the  retention 
of  ancient  methods  in  the  architecture  of  Xew  England.  During  the  seventeenth  and  (Mghteenth  centuries  there 
were  positively  no  beginnings  made  in  quarrying»industries.  The  only  quarries  I  have  been  able  to  trace  back  to 
the  ei"^hteenth  century  are  some  few  of  day-stones  near  Boston.  Tliese  were  very  small,  and  only  furnished  a  part 
of  the  "rave-stones,  a  few  lintels,  and  a  few  mile-stones.  Stones  for  cellar  w-alls  were  obtained  from  the  glacial 
bowlders,  which  were  used  either  in  their  natural  state  or  after  being  riven  with  wedges.  Even  down  to  the 
time  of  the  Itevolutionary  war  a  considerable  part  of  the  grave-stoues  and  masonry  blocks  were  still  brought  from 
the  mother  country,  probably  as  ballast  in  vessels  that  carried  away  timber  or  flsh  to  Europe. 

The  first  New  England  stones  abundantly  quarried  were  the  syenites  near  Boston  and  the  sandstones  of 
the  Couuecticut  valley.  These  stones  began  to  come  into  considerable  use  in  the  second  decade  of  this  century. 
As  yet  these  kinds  of  stones,  with  the  various  deposits  of  slate  and  marble  that  occur  in  Vermont  and  Maine, 
afford  the  only  quarry  materials  extensively  produced.  The  advance  made  in  their  development  has  been  very 
great  and  is  likely  to  continue  for  a  long  time  to  come.  In  the  present  state  of  wealth  and  of  taste  the  demand  for 
building  stones  is  taking  other  directions  from  those  which  of  old  led  to  the  working  of  the  few  materials  that  have 
been  brouo-ht  in  use.  The  syenites  that  have  hitherto  satisfied  the  needs  of  simple  strength  and  cheapness  in 
architecture  have  little  variety  of  color,  and  an  intense  hardness  that  quite  unfits  them  for  the  ordinary  uses  of  the 
decorative  architect.  There  is  needed  a  wider  range  of  stones  for  use  in  the  decorative  parts  of  our  buildings,  which 
shall  contribute  to  embellishment  in  either  of  two  ways:  by  means  of  their  attractive  colors,  or  by  having  a 
constitution  that  fits  them  for  the  use  of  the  carver  who  may  work  them  into  embellishments.  In  the  following 
pages  I  propose  to  call  attention  to  the  various  sources  of  supply  whence  these  qualities  of  stone  may  be  obtained, 
as  far  as  they  have  become  known  to  me  during  the  inquiries  which  have  been  made  during  the  present  census  year 
or  in  the  twenty  years  during  which  I  have  been  a  student  of  New  England  geology.  These  resources  will  for 
convenience  be  enumerated  under  the  heads  of  the  several  states.  It  should  be  noted  that  these  lists  are  not  in  any 
regard  exhaustive  accounts  of  materials  suited  for  building  stones,  but  only  designate  varieties  and  localities  as  far 
as  they  have  found  a  place  in  my  note-books  or  in  tho.se  of  my  assistants,  Messrs.  Davis,  Wolff,  and  Chase. 

RHODE  ISLAND. 
The  only  stones  of  this  state  that  have  attracted  my  attention  are  the  syenites,  conglomerates,  and  limestones. 
The  quarries  in  the  syenites  of  Westerly  are  among  the  best  of  New  England,  the  excellent  quality  of  the  stone 
being  one  element  of  their  success,  another  being  the  advantageous  position  that  these  quarries  occupy  with 
reference  to  New  York  and  other  large  markets  of  the  sea-coast.  On  the  point  of  land  south  of  Bristol  other 
syenites  occur,  distinguished  by  the  amethystine  nature  of  the  quartz  they  contain.  They  have  never  been  quarried 
for  exportation,  but  they  seem  to  me  to  oiler  a  promising  field  for  inquiry.  North  of  Providence  there  are  some 
crystalline  limestones  that  are  extensively  worked  for  lime.  Although  these  limestones  have  their  mass  extensively 
rent  by  joints,  as  is  the  case  with  all  the  limestones  known  to  me  in  New  England  east  of  the  Connecticut  river, 
they  may  with  proper  search  disclose  some  beds  sufiQciently  fi-ee  from  this  defect  to  give  building  stones,  or  at  least 
stones  suitable  for  certain  particular  uses  in  architecture.  This  region  afi'ords  the  best  promise  of  such  results  of 
any  known  to  me  near  the  Atlantic  coast. 

The  conglomerates  of  the  Coal  Measures  are  extensively  developed  in  IJhode  Island,  but  they  have  never  been 
to  any  extent  used  for  building  purposes.  Although  they  vary  much  in  the  difierent  localities  where  they  appear, 
they  are  generally  as  well  fitted  for  architectural  ])nrposes  as  the  similar  but  more  ancient  dei)osits  near  Boston. 
These  rocks  are  abundantly  exposed  near  Providence  and  at  various  points  along  the  shores  of  Narragansett 
bay,  whence  they  could  be  readUy  conveyed  by  ships  or  barges,  or  by  rail  to  Boston.  They  seem  to  me  to  invite 
experiment. 

MASSACHUSETTS. 

In  this  state  the  variety  of  unused  stones  is  very  great.  In  the  group  of  granite  rocks  a  fair  amount  of  search 
has  been  given  to  the  field ;  yet  some  classes  of  this  group  have  been  entirely  neglected.  The  blue-gray  Quincy 
syenite  having  first  established  its  reputation,  all  subsequent  search  has  been  given  to  the  finding  of  stones 
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sufficiently  like  it  to  comiuaud  the  same  market.  This  search  has  been  so  well  rewarded  that  at  half  a  dozen  other 
points  in  IMassachusetts  good  syenites  of  the  same  grade  have  been  found,  while  other  and  handsomer  stones  have 
been  passed  by.  These  other  granitic  rocks  occur  at  various  i>oints,  but  I  shall  only  mention  one  district  which  seems 
to  me  to  oficr  a  profitable  held  for  inquiry.  In  the  ranges  of  hills  which  lie  to  the  west  of  Boston,  extciiding^ 
from  Melrose  through  Arlington  to  Dedham,  there  exists  a  great  variety  of  reddish  and  yellowish  blotched  granites 
or  syenites  that  have  never  been  quarried,  and  are  only  known  to  me  by  chance  sections.  I  am  satisfied  that 
these  stones  can  be  found  in  workable  masses,  and,  though  they  want  that  evenness  of  grain  that  makes  the  Quincy 
syenites  and  other  similar  rocks  so  easy  to  work,  I  believe  they  can  be  quarried  without  undue  expense.  I  am 
sure  that  when  polished  their  extremely  effective  colors  will  give  them  a  high  place  among  our  decorative  stones. 

In  this  connection  and  on  the  same  lield  I  may  note  the  existence  of  a  large  area  of  porphyrites.  This  field 
extends  from  Maiden  through  Saugus  and  Lynn  to  Marblehead.  These  stones  are  as  handsome  and  as  varied  in 
hue  as  those  of  the  Mediterranean,  which  have  furnished  the  supply  for  decorative  uses  to  Europe  for  two  thousand 
years  or  more.  lu  fact,  they  are  as  handsome  as  such  stones  well  can  be.  They  have  not  been  quarried,  but  it  is 
probable  that  large  blocks  without  many  flaws  can  be  obtained.  The  peculiar  hardness  of  these  stones,  which  has 
always  been  an  obstacle  to  their  extensive  use,  is  now  less  of  a  disadvantage  than  of  old,  for  the  modern  appliances 
for  the  use  of  power  very  much  reduce  the  cost  of  working  such  stones.  These  materials  are  in  excellent  positions- 
for  working,  forming  cliffs  of  considerable  height  above  the  sea.  At  Marblehead  neck  it  is  possible  at  high  tide  to 
load  the  material  directly  from  the  quarry  into  vessels  of  considerable  burden.  This  class  of  stones  is  found 
nowhere  else  in  the  United  States  in  similarly  beautiful  forms,  and  nowhere  else  in  the  world,  so  far  as  my 
knowledge  goes,  in  such  a  favorable  position  for  exportation. 

In  Stoneham  there  are  some  deposits  of  marble  that  have  been  the  object  of  several  desultory  efiforts  at  working 
at  various  times  in  this  century.  So  far  all  the  stone  found,  though  of  an  admissibly  pure  white  color,  is  too 
much  cut  up  by  joints  to  be  useful  in  the  arts.  Despite  these  failures  I  am  not  without  hope  that  other  deposits 
now  covered  beneath  the  mantle  of  drift  that  envelops  this  region  may  yet  be  discovered. 

In  this  same  section  of  eastern  Massachusetts  there  is  yet  another  source  of  building  materials  that  is  full  of 
promise.  I  refer  to  the  extensive  deposits  of  serpentine  that  lie  in  the  country  between  Lyunfleld  and  Newburyport. 
This  deposit  has  long  been  known  to  exist,  and  nearly  half  a  century  ago  it  was  worked  at  one  jjoint  as  a  source  of 
supply  of  material  from  which  Epsom  salts  were  made.  This  serpentine  has  never  been  fairly  opened  save  at  one 
point,  in  Lynnfield,  where  a  pit  15  feet  deep  has  been  sunk  into  it.  From  this  opening  some  beautiful  blocks  of 
serpentine  have  been  obtained,  which  show  that  the  rock  is  well  fitted  for  architectural  purposes.  'Naav  Xe  wburyport 
the  rock  seems  to  be  more  divided  by  joints,  but  it  is  of  harder  and  more  beautiful  texture.  Near  Lynnfield  it 
appears  to  be  of  a  softer  nature,  yet  not  too  soft  for  the  best  uses,  and  the  blocks  are  of  larger  size  than  elsewhere. 
As  yet  the  means  of  observing  this  deposit  are  too  limited  to  aftbrd  the  basis  for  exact  statements,  yet  I  know  in 
America  no  other  rock  of  equal  promise. 

In  the  vicinity  of  the  east  end  of  the  Hoosac  tunnel,  in  close  geological  relation  with  the  well-known  deposits 
of  steatite  that  occur  there,  exists  an  extensive  deposit  of  serpentines  in  which  quarries  have  never  yet  been  opened. 
The  quality  of  the  polished  specimens  I  have  seen  seems  very  good  indeed,  and  the  deposit  seems  well  worth  a 
careful  investigation. 

I  may  also  commend  to  the  consideration  of  quarrymen  the  many  varieties  of  clay-slate  that  occur  at  various 
points  in  Massachusetts,  particularly  near  Boston.  These  clay-slates  have  long  been  worked  for  road  materials,  but 
have  not  been  much  used  for  construction  purposes.  These  stones  generally  break  well  in  the  quarry,  and  are 
tolerably  well  suited  for  hammer-facing.  Their  main  joint-planes  are  generally  richly  colored  by  iron  oxide,  which 
gives  them  a  handsome  efi'ect  in  a  wall.  The  only  important  edifice  that  has  been  constructed  of  this  variety  of 
stone  is  the  Shepherd  Memorial  church  in  Cambridge.  The  cost  of  quarrying  the  stone  was  much  less  than  that 
required  for  the  Eoxbury  conglomerate,  and  when  placed  in  the  wall  the  actual  cost  was  only  about  ouehalf  as  great 
as  the  conglomerate  in  the  Mason  chapel,  a  very  similar  edifice  a  few  yards  away.  The  distance  of  the  buildings 
from  the  quarries  where  the  stones  were  obtained  is  about  the  same.  The  general  effect  of  these  stones  is  nearly 
alike. 

In  the  neighborhood  of  Boston  there  are  some  trappean  rocks  that  are  free  from  the  general  objection  that 
must  usually  be  held  against  New  England  traps  in  general,  and  which  are  capable  of  making  excellent  building 
stones.  I  refer  to  the  amygdaloids  of  the  Brighton  district.  These  rocks  occui>y  but  a  small  area,  not  exceeding 
about  half  a  square  mile,  yet  they  lie  well  for  quarrying,  the  joint-planes  being  quite  favorable  for  working.  The 
color  is  a  dark  mottled  green,  which  would  seem  to  enliven  the  architecture  of  the  structures  built  of  the  similar 
colored  stones  that  prevail  in  this  region.  In  the  same  series  of  rocks,  apparently  also  of  trappean  nature,  are 
some  deposits  of  a  lively  green  color.  These  are  best  shown  near  Newton  Upper  Falls.  They  seem  to  mo  to 
promise  a  useful  decorative  stone. 

In  western  Massachusetts,  although  the  district  lies  beyond  the  limits  of  the  work  specially  undertaken  by 
the  survey,  I  may  notice  a  few  of  the  most  important  features  connected  with  the  prospective  quarry  industries. 
In  this  section  we  have  none  of  the  free-8i)litting  granitic  rocks  which  are  so  remarkably  abundant  in  the  coast 
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region  of  Now  England.  Tlic  rocks  most  like-  them  Inive  a  gneissic  form  that  cau.ses  them  to  break  irrcfjularly. 
They  were  splendidly  exhibited  in  the  central  portions  of  the  Iloosac  tunnel,  and  their  extreme  resistance  to  the 
action  of  jwwder  as  well  as  to  the  drill  umde  that  great  work  very  costly.  This  rock  is  well  exposed  at  the  surface 
in  the  district  just  south  of  tlie  tunnel  in  positions  favorable  for  quarrying.  Although  it  is  not  easy  to  work  in 
the  heading  of  a  drift,  such  as  a  tunnel  re(inires,  I  believe  that  a  skillful  and  ingenious  quarryman  would  manage  to 
deal  with  it  in  an  open  working.  The  stone  is  extremely  handsome,  having  the  peculiar  banded  structure  of 
gneiss,  with  a  semi-opalescent  quartz  in  large  crystals.  It  is  exceedingly  resistant  to  transverse  pressure,  its 
structure  making  it,  when  strained  across  the  liber,  almost  as  elastic  as  wood.  It  should  not  be  used  as  a  decorative 
stone  in  any  position  where  it  would  require  dressing,  but  it  is  very  suitable  for  long  lintels,  and  I  believe  it  would 
furnish  excellent  edge-stones.  As  some  of  its  faces  are  smooth  it  could  also  be  had  in  forms  suitable  for  rough 
walls,  even  in  buildings  of  the  highest  grade. 

At  ])resent  the  American  taste  is  rather  opposed  to  the  use  of  stones  that  do  not  show  the  use  of  the  hammer 
upon  them.  This  is,  however,  a  mere  prejudice,  for  some  of  the  handsomest  structures  in  the  world  are  built  of 
undressed  stones.  The  city  of  Florence,  in  many  regards  the  most  beautiful  city  in  Europe,  has  its  finest  architectural 
triumphs  built  of  unhewn  stone.  The  Strotze  and  Pitti  palaces  owe  to  their  rough  stones  the  wonderful  dignity 
that  makes  them  nobler  in  aspect  than  thousands  of  more  costly  structures.  When  our  builders  accept  a  similar 
simplicity  as  the  worthy  object  of  their  efforts  it  will  open  this  class  of  rocks  to  use. 

There  are  some  good  white  marbles  iu  this  section  that  deserve  more  attention  than  has  been  given  to  them. 
They  are  somewhat  worked  about  North  Adams,  but  are  i)erhaps  too  much  joiuted  and  of  too  coarse  a  grain  to 
come  into  general  favor. 

After  considering  all  the  other  resources  in  the  way  of  building  stones  that  are  found  in  Massachusetts,  we 
come  again  to  the  granitic  rocks  as  the  most  extensive  and  surest  basis  of  its  quarry  industry,  and  until  the  taste 
for  such  stones  changes  they  are  sure  to  be  the  most  valuable  of  all  its  rocks. 

The  principal  fields  for  these  stones  have  already  been  occupied.  The  most  important  of  the  regions  which 
may  be  designated  are  the  Milton  and  Quincy  district,  the  district  of  cape  Ann,  the  district  of  Fitch  burg,  and  that  of 
Fall  Eiver.  The  Milton  and  Quincy  district  gave  the  beginning  to  the  granite  industry  of  New  England.  Its  first 
success  was  great,  and  to  this  day  it  has  more  quarries  within  a  given  area  than  any  other  district  iu  New  England, 
or  perhaps  in  the  United  States ;  yet  it  was  not  naturally  the  best  locality  in  the  New  England  region.  As  far  as 
the  quality  of  the  stone  is  concerned,  it  is  surpassed  by  the  quarries  on  cape  Ann  and  by  those  iu  Maine.  The  stone 
lies  well  for  working,  as  it  occupies  a  set  of  steep-faced  hills  divided  by  several  valleys  of  considerable  depth. 
The  site  is  near  the  sea,  with  which  it  is  connected  by  the  first  railway  built  in  this  country,  and  it  is  also  upon 
the  extensive  railwaj'  system  of  the  Old  Colony  railroad.  It  is  thus  one  of  the  few  granite-quarry  districts  of  New 
England  having  the  advantages  of  both  methods  of  transportation.  At  present  the  product  of  this  district  does 
not  seem  to  increase  as  rapidly  as  that  of  cape  Ann  or  that  of  the  Maine  coast.  The  general  structure  of  the  stone 
appears  to  make  the  production  and  shipment  of  the  stone  a  little  more  costly  than  in  other  regions.  There  are 
few  large  rocks  now  pi'oduced  there,  the  greater  part  of  the  work  being  cemetery  monuments  and  other  decorative 
work. 

Cape  Ann  was  the  next  district  opened  to  work.  The  quarries  at  that  point  give  an  excellent  but  little  tried 
sort  of  stone.  The  only  hiuderauce  has  been  the  absence  of  good  harbors  and  of  satisfactory  railway  connections. 
The  lack  of  harbors  near  the  quarries  has  been  met  by  the  construction  of  breakwaters  built  from  the  waste  stone, 
but  the  provision  is  yet  inadequate,  and  the  cost  of  new  harborage  is  too  great  for  small  capitalists. 

South  of  Boston  harbor,  in  Cohasset  and  a  part  of  North  Scituate,  there  are  excellent  sites  for  quarries.  The 
stone  is  of  a  light  red  color,  and  works  well,  but  the  difficulty  of  harborage  at  the  quarry  point  has  led  to  the  fiiilure 
of  several  experiments  in  quarry  work.  At  present  the  land  along  this  shore  is  so  valuable  for  villa-sites  that  it 
is  not  likely  to  be  used  for  quarry  purposes.  The  Fitchburg  and  Fall  Elver  districts,  as  well  as  the  large  area  of 
granitic  rocks  along  the  line  of  the  Boston  and  Albany  railway,  are  capable  of  extensive  development.  That  near 
Fall  River  is,  however,  the  only  one  that  is  likely  to  secure  cheap  water  transportation — an  absolute  need  in  the  case 
of  any  new  granite  district  seeking  to  compete  with  those  already  established  iu  New  England.  So  far  the  Fall 
Eiver  quarries  have  supplied  only  the  considerable  local  demand.  They  seem  to  me.  however,  to  be  the  best  placed 
for  extensive  shii)meut  of  any  in  Massachusetts  except  those  of  cape  Ann. 

The  stone  in  the  district  along  the  line  of  the  Boston  and  Albany  railway  is  of  good  quality.  It  is,  however, 
of  a  rather  gneissoid  structure. 

Lastly,  1  may  notice  the  fitness  of  the  abundant  glacial  pebbles  to  the  construction  of  more  important  walls  than 
those  to  which  they  have  been  api)lied.  So  far  these  stones  that  lie  about  nearly  every  New  England  field  have  not 
been  much  used  save  for  dry  walls  or  fences  and  for  foundations.  Their  rounded  form  does  not  readily  lend  itself 
to  the  mason's  use,  yet  by  sizing  the  stones  and  using  them  with  a  little  patient  skill  it  is  possible  to  make  a  strong 
and  handsome  wall  from  these  fragments.  The  only  considerable  structure  which  I  know  that  is  made  of  bowlders 
is  a  church  in  the  town  of  Medford.  It  is  a  handsome  and  ornamental  structure,  and  I  am  told  that  the  walls  cost 
less  tliau  if  built  of  anv  other  masonry. 
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In  the  valley  of  the  Po,  iu  northern  Italy,  glacial  pebbles  of  small  size,  often  not  exceeding  3  inches  in  diameter, 
are  extensivelj'  nsed  for  building.  Sometimes  a  frame-work  of  tindjcr  is  first  built  to  take  the  strain  of  the  roof,  and 
then  these  pebbles  are  built  in  between  the  timbers.  In  all  Xew  England  these  stones  left  by  the  glacial  period  are 
always  very  enduring,  for  the  reason  that  the  rough  handling  withstood  in  their  making  fully  tested  their  strength. 
They  are  often  very  smooth,  and  show  their  natural  colors  to  great  advantage.  It  is  to  me  remarkable  that  so  simple 
and  evident  a  source  of  construction  stones  has  been  neglected  for  generations  iu  a  region  where  good,  easily- 
worked  materials  for  masonry  are  not  generally  accessible.  It  is  only  to  be  explained  by  the  natural  consei'vatism 
of  architecture,  a  field  of  activity  where  the  penalties  for  rashness  are  often  great  and  the  profit  from  any  one 
successful  experiment  is  usually  very  small. 

MAINE. 

The  buildiug  stones  of  this  state  are  less  known  than  those  of  any  other  Xew  England  state.  There  has  been 
but  little  demand  for  them  save  for  export  purposes,  and  the  distance  of  carriage  is  so  great  that  but  few  of  the 
gi'eat  variety  to  be  found  there  have  ever  been  brought  into  use.  Along  the  coast  the  limestone  of  Eockland  and 
the  neighborhood  has  long  been  quarried  for  lime,  and  at  certain  iioints  the  excellent  syenite  that  abounds  in  this 
region  has  been  quarried  for  southern  markets ;  but  nothing  like  a  search  has  yet  been  made  for  the  available 
buildiug  stones  of  this  coast.  This  region  is  peculiarly  adapted  to  afford  a  great  variety  of  building  stones. 
The  shore  is  formed  by  the  extremities  of  many  mountain  ridges,  which  have  been  planed  down  by  the  sea  and  by 
glaciers  so  that  they  no  longer  appear  as  mountains.  These  old  mountains,  which  are  evident  only  to  the  geologist, 
stood  at  right  angles  to  the  shore.  This  disposition  of  the  rocks  causes  a  singularly  great  variety  of  stones  to  be 
exposed  at  the  coast-line.  The  harbors  are  numerous  and  deep,  so  that  the  products  of  the  quarries  can 
generally  be  loaded  directly  into  large  vessels.  These  conditions  make  this  region  morefavorable  for  the  development 
of  a  large  quarry  industry  than  any  other  region  known  to  me  in  this  country  or  in  other  countries. 

It  is  much  to  be  desired  that  a  careful  study  of  the  stones  on  this  coast  should  be  made.  In  the  meantime  the 
following  notes  which  have  been  gathered  during  the  census,  and  other  studies,  may  have  a  certain  value  as  indices 
of  the  resources  in  the  way  of  building  stones  that  may  be  found  there.  Beginning  at  the  eastern  extremity  of  the 
state  we  may  note  that  in  the  neighborhood  of  Calais  and  thence  toward  Perry  and  Eastport  there  are  extensive 
beds  of  a  very  reddish  feldspathic  rock,  probably  to  be  classed  with  the  granites,  which  deserve  far  more  attention 
than  they  have  yet  received.  In  the  town  of  Perry  and  in  the  towns  that  border  upon  it  there  are  some  distinctly- 
bedded  rocks  that  are  likely  to  furnish  good  flag-stones  of  fair  hardness.  The  same  may  be  said  of  the  region  about 
the  winding  shores  of  the  South  bay,  an  extensive  sheet  of  water  near  Eastport.  We  find  there  many  beds  that 
would  yield  good  flagging  stones.  There  are  some  very  red  conglomerates  in  this  district  that  might  be  useful  on 
account  of  their  brilliant  colors,  but  they  are  too  much  jointed  for  the  most  favorable  working. 

Passing  to  the  westward  from  Passamaquoddy  bay  we  are  for  a  great  distance  principally  in  granitic  rocks. 
There  are,  however,  many  distinctly-bedded  rocks  of  a  much  metamorphosed  character  at  various  points  which  may 
aftbrd  flag-stones.  It  is  imx^ossible  to  give  particular  localities,  as  the  rocks  have  never  been  quarried,  but  the  section 
between  Lubec  and  Doverboro'  seems  to  me  the  most  promising  region  for  search.  Between  Machiasport  and 
Harrington  the  granitic  rock  is  the  only  important  material.  The  stone  in  this  section,  like  that  near  Calais,  is  of 
a  reddish  color.  Indeed,  this  seaward  face  of  Washington  county  is  characterized  by  the  reddish  tint  of  its 
metamorphic  rocks,  which  in  turn  has  given  a  reddish  cast  to  the  slates  and  conglomerates  that  have  been  formed 
from  them.  The  best  of  the  granites  of  Washington  county  are  found  in  these  red  granites,  which  are  probably  all 
of  about  the  same  age.  This  set  of  rocks  extends  far  into  the  interior,  but  they  are  so  much  more  available  along 
this  shore  district  that  it  is  not  worth  while  to  seek  them  elsewhere.  I  am  satisfied  that  when  the  diverse  qualities 
of  these  reddish  granites  have  been  determined  by  proper  exploration  it  will  be  found  that  this  part  of  Maine  wiU  afford 
a  wider  variety  of  these  stones  than  any  other  district  iu  Xew  England. 

oSTear  Addison  there  are  quarries  of  diabase.  These  rocks  are  commonly  classed  as  dark-colored  granites, 
which  they  somewhat  resemble.  The  principal  objection  to  this  block  granite  for  building  stone  is  that  in  some 
localities  it  shows  a  tendency  to  decay  with  great  rapidity.  A  similar  stone  exists  near  Boston,  in  Somerville, 
Melrose,  and  Medford,  Massachusetts ;  but,  though  handsome  and  easily  worked,  it  is  unfit  for  out-of-door  use, 
as  it  will  often  lose  color  in  a  few  years  and  fall  away  in  flakes.  This  objection  does  not  seem  to  hold  against  the 
stone  from  this  iiart  of  Maine. 

Between  Harrington  and  Gouldsboro'  there  are  excellent  exposures  of  granite  of  various  colors  which  have 
not  yet  been  quarried.  We  next  find  worked  quarries  at  Sullivan.  At  this  poiirt  the  granite  has  a  set  of  cleavages 
which  causes  it  to  break  out  in  long  rectangular  prisms,  a  form  iicculiarly  favorable  for  the  quarryraan's  work. 
Connected  with  this  easy  breakage  we  have  numerous  slight  veins  iu  the  stone  that  seem  to  make  it  break  too 
easily  for  the  best  uses,  and  somewhat  affect  the  color  of  the  blocks.  The  rather  reddish  granites  outcrop  along 
the  coast  to  the  westward.  On  the  shores  of  Somes  sound,  a  deep  inlet  that  penetrates  the  island  of  Mount 
Desert,  there  are  quarries  of  a  light  red  granite.  Here,  as  elsewhere  along  the  shore,  the  best  quarries  are  found 
in  the  sides  of  the  hills.  As  these  hills  are  the  parts  of  the  rock  that  have  best  resisted  erosion,  it  follows  that 
they  are  the  most  solid  and  enduring  of  the  rocks  of  the  country.  It  may  be  said  that  throughout  New  England 
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the  thickly -beilded  euiluriug  rocks  iiro  in  tlio  hills,  the  softer  and  more  thinly  bedded  in  the  valleys.  It  seems  never 
worth  while  to  seek  for  good  granite  in  the  valleys  since  a  slight  depression  shows  some  element  of  weakness  that 
makes  the  rock  unsuitable  to  the  quarryman's  use. 

Excellent  "ranite  quarries  exist  at  the  head  of  Bluehill  bay,  to  the  west  of  Mount  Desert.  Deer  island  and 
Vinal  Haven  island  have  exterior  quarries  of  the  same  stone.  On  the  latter  island  the  stone  splits  in  larger  blocks 
than  anywhere  else  in  Kew  England,  except  perhaps  in  the  quarries  of  capo  Ann. 

On  the  west  side  of  Penobscot  bay  there  are  exterior  quarries  in  Thomaston  and  Saint  George,  near  Richland. 
West  of  the  Penobscot  the  quarries  are  not  limited  to  the  coast-line,  but  some  are  situated  on  the  Kennebec, 
at  a  distance  of  GO  or  70  miles  from  the  sea.  This  is  not  because  the  granite  is  particularly  better  or  more  abundant 
there  than  in  the  inland  region  of  the  Penobscot,  but  because  there  is  more  local  demand  for  stone  and  the 
means  of  shipment'  by  railways  are  nmch  greater.  There  are  also  considerable  quarries  of  roofing  slates  in  this 
section  of  the  state  west  of  the  Penobscot  river;  they  lie,  however,  much  north  of  the  belt  of  granite  quarries. 
The  granitic  character  of  the  coast  is  continued  to  the  Xew  Ilampshii-e  line,  and  the  numerous  small  and  a  few  large 
quarries  attest  the  general  goodness  of  the  stone.  It  will  be  noticed  that  the  only  building  stones  quarried  along 
the  coast  of  Maine  are  granites,  or  crystalline  rocks  closely  related  to  them.  It  must  not,- however,  be  supposed 
that  no  other  kinds  of  stone  occur  along  this  coast.  The  limitation  of  the  production  to  this  single  quality  of  stone 
is  to  be  explained  in  part  by  the  fact  that  this  stoue  is  the  only  one  for  which  there  is  an  extensive  market,  and 
the  search  has  naturally  been  first  made  for  it.  Even  more,  however,  must  be  attributed  to  the  fact  that  the 
continuation  of  marine  and  glacial  erosion  which  has  gone  on  upon  this  shore  has  worn  away  almost  all  the  softer 
rock  exposed  to  its  action.  The  larger  part  of  the  limestones,  slates,  sandstones,  etc.,  that  find  their  geological 
position  on  the  folds  along  this  coast  have  been  so  worn  away  that  they  lie  beneath  the  surface  of  the  deep 
indentations  of  the  sea  which  are  so  conspicuous  here. 

These  granitic  quarries  aflbrd  very  excellent  conditions  for  working.  The  stoue  opens  easily,  having  the  peculiar 
inchoate  joints  that  are  such  striking  features  in  the  syenite  or  granite  of  Xew  England.  There  are  generally 
at  least  two  of  these  rift-lines.  Then  there  is  a  more  or  less  complete  division  by  what  appear  to  be  true  beds,  as 
well  as  joints,  so  that  the  division  of  the  rock  is  as  complete  as  could  be  desired.  At  the  same  time  the  lines  of 
weakness  in  the  rock  are  not  so  numerous  as  often  to  make  the  quarried  masses  too  small  for  use,  as  is  sometimes 
the  case  in  other  districts.  The  impurities  in  the  way  of  spots  and  veins,  which  often  seem  to  mar  the  appearance 
of  granitic  rocks,  are  not  found  in  any  great  abundance  save  at  a  few  points.  Added  to  these  advantages  this 
shore  affords  a  frontage  in  its  islands  and  inlets  of  not  less  than  2,000  miles,  the  larger  part  of  which  lies  in 
workable  granite  or  kindred  rocks,  though  of  course  not  always  of  the  best  kind. 

Although  the  extreme- erosion  has  left  little  of  the  more  wearable  rocks  along  the  coast-line  of  Maine,  the 
inland  regions  seem  likely  to  yield  a  good  variety  of  stones.  The  xirincipal  trouble  at  i^resent  is  that  the  coating 
of  forest  and  the  layers  of  drift  mask  the  greater  part  of  the  surface,  except  where  the  very  hardest  rocks  occur 

^JIachineky  and  laboe. — In  the  larger  Xew  England  quarries  steam  cranes  or  derricks  are  generally  used  to 
move  the  stone  to  the  carriage  that  carries  it  away  from  the  quarry  heading.  In  the  smaller  quarries  the  hand- 
crane  alone  is  used.    These  cranes  are  generally  conveniently  arranged  for  their  work. 

In  the  latter  class  of  quarries  wagons  for  conveying  the  stoue  to  the  shaping-  or  dressing-grounds  and  to  the 
shipping-grounds  are  no  longer  employed.  The  road  out  of  the  quarry  is  generally  occupied  by  a  tramway,  and 
locomotives,  generally  of  the  light  dummy  pattern,  are  used  to  drag  the  carriages  to  the  shipping-point  or  to  the 
dressing-grounds. 

From  a  considerable  knowledge  of  the  European  quarries  I  believe  that  the  amount  of  manual  labor  used  in 
their  quarry  work  is  at  least  twice  as  great  as  that  required  in  the  better  class  of  American  stone  pits.  The  result  is 
that  we  can  furnish  rough  stone  at  a  lower  price  than  that  at  which  it  can  be  produced  in  Europe,  despite  the  higher 
price  of  labor  here.  In  the  treatment  of  the  stone  after  it  leaves  the  quarry  the  American  methods  show  no  advance 
irpon  those  of  Europe;  and  it  is  in  this  part  of  the  work  of  preparing  building  stones  that  the  cost  most  rapidly 
increases.  The  wages  for  all  sorts  of  hand- work  in  dressing  are  very  dear,  and  so  far  little  effort  seems  to  have 
been  made  to  replace  these  methods  by  mechanical  contrivances.  When  stone  is  to  be  dressed  into  ornamental 
shapes  it  does  no  seem  practicable  to  gain  much  by  any  mechanical  processes;  but  when  the  aim  is  merely  to 
polish  the  fiat  face  of  the  stone  or  to  bush-  or  face-hammer  them,  it  ought  to  be  possible  to  replace  handwork  by 
automatic  machinery.  One  reason  why  more  effort  has  not  been  made  in  this  direction  is  doubtless  that 
mechanical  power  derived  from  steam  is  generally  costly  in  the  quari-ying  districts  of  Xew  England.  This  may 
perhaps  be  met  by  the  use  of  tidaljvater-powers  that  abound  along  all  this  coast-line.  These  water-powers  can 
often  be  brought  into  use  at  a  very  small  cost  for  plant,  and  as  they  do  not  depend  on  drought,  and  generally 
involve  no  damages  for  flowage,  they  will  be  much  cheaper  than  fresh-water  power.  Their  general  utility  is 
sufficiently  proved  by  the  frequent  use  made  of  them  on  this  shore  for  ordinary  milling  purposes. 

Transportation. — The  carriage  of  the  quarried  stones  to  market  is  generally  effected  by  rail  or  water.  The 
quarries  near  the  sea-board  have  a  great  advantage  over  those  upon  the  radways,  inasmuch  as  they  can  ship  at 
much  less  cost,  the  carriage  by  sailing-vessel  being  only  a  small  fraction  of  that  which  nuist  be  charged  by  railway. 
On  these  vessels  the  stone  is  generally  laden  upon  the  deck,  except  the  smaller  sorts,  such  as  paving  stones,  which  are 
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stored  in  the  hold.  It  seems  to  uie  tliat  vessels  of  the  sort  kuown  as  catamarans,  i.  e.,  those  with  two  distinct  bodies, 
with  a  pavement  covering"  the  whole,  would  make  safer  forms  of  ships  for  this  carriage,  as  it  is  the  heavy  deck 
burden  that  makes  an  ordinary  sliip  very  top-heavy  and  liable  to  accidents. 

GENERAL   EELATIOXS  OF    NEW  ENGLAND    BUILDING    STONES    TO   THE    MARKETS  OF    THE 

UNITED  STATES. 

It  is  worth  while  to  notice  the  general  relations  of  the  New  England  quarry  industries  to  the  rest  of  the  country, 
as  we  may  thereby  gain  the  basis  for  a  forecast  of  their  future. 

A  glance  at  a  geological  map  will  show  that  the  rocks  that  characterize  New  England  are  not  found  in  an  equally 
extensive  development  in  any  other  district  south  of  the  Saint  Lawrence  and  east  of  the  Rocky  mountains.  The 
same  highly-metamorphosed  series  of  rocks  is  continued  in  a  less  extensive  way  south  along  the  whole  chain  of  the 
Appalachians  as  far  as  northern  Alabama ;  but  it  leaves  the  sea-board  region  at  New  York,  and  south  of  that  point 
is  not  readily  accessible  to  tide-water  navigation.  Moreover,  when  we  get  even  as  far  south  as  New  York  we  find 
that,  owing  to  the  progressively  less  and  less  considerable  development  of  glacial  action  in  southern  regions,  the 
rocks  show  the  effect  of  decay  to  a  much  greater  depth  than  they  do  in  New  England,  where  the  last  glacial 
period  stripped  away  all  the  incoherent  decayed  portion  of  the  rocks,  leaving  only  that  which  was  well  suited  to  the 
nse  of  the  quarryman.  The  result  is  that  even  near  New  York,  and  in  a  greater  degree  for  every  step  eastward, 
the  stone  is  decayed  along  the  joints  to  such  an  extent  that  we  can  rarely  find  good  solid  blocks  within  from  20  to  50 
feet  of  the  present  surface.  This  deep  "cap"  of  decayed  rock  is  a  serious  hinderance  to  the  development  of  good 
quarries  of  crystalline  rocks  in  a  large  part  of  the  southern  Ai>palachian  mountains. 

These  two  advantages,  the  neighborhood  of  the  crystalline  rocks  to  the  sea  and  the  absence  of  any  worthless 
decayed  upper  part,  will  always  give  the  New  England  rocks  of  the  granitic  group  a  very  great  advantage  over 
those  of  any  other  part  of  the  eastern  United  States. 

It  should  also  be  noticed  that  the  cost  of  quarrying  granite  of  good  quality  is  perhaps  less  than  that  of  any 
other  work  of  the  same  general  utility,  certainly  much  less  than  the  cost  of  our  other  principal  biiilding  stones,  so 
that,  for  all  large  structures  where  rude  strength  is  the  only  need,  quarries  of  this  stone  are  always  likely  to  be  at 
a  great  advantage  in  i)roduction. 

There  are  no  other  soiu-ces  of  supply  of  granite  that  are  ever  likely  to  compete  with  this  stone  disti-ict  of  New 
England.  The  same  qualities  of  stone  are  found  in  southern  Nova  Scotia  with  the  same  advantages  of  quarrying :, 
but  this  region  is  on  the  average  several  hundred  miles  farther  from  the  principal  points  of  consumption,  so  that 
the  tax  due  to  distance  will  always  amount  to  about  as  much  as  the  present  profits  of  the  New  England  quarries. 
The  cost  of  carriage  on  a  ton  of  stone  from  Nova  Scotia  above  that  from  cape  Ann,  supposing  the  distribution  to  be 
to  New  York  or  Philadelphia,  is  at  the  present  low  rates  of  freight  about  50  cents.  This  is  probably  more  than  the 
average  profit  that  is  made  upon  the  stone  itself.  Thus  there  could  be  no  effective  competition  save  for  such 
stones  as  have  been  carved  or  finished,  so  that  the  actual  value  bears  a  very  large  proportion  to  the  original 
cost  of  quarrying  and  conveying  to  market.  It  is  quite  clear,  therefore,  that  the  position  of  the  New  England 
granite  quarries  is  particularly  favorable,  and  that  they  are  likely  to  command  the  market  for  cheap  stones  for  a 
great  while  in  the  future. 

The  same  may  be  said,  though  in  a  less  emphatic  way,  for  the  other  building  stones  of  this  region.  The  roofing 
slates,  particularly  those  of  Maine,  the  exploration  for  which  has  hardly  begun,  are  very  well  placed  for  marketing, 
as  they  have  the  same  advantage,  arising  from  the  small  amount  of  waste  rock  on  their  surfaces,  that  the  granite 
quarries  have.  The  slates  have  rather  more  drift  matter  upon  them  than  the  granite  quarries  have  for  the  reason  that 
they  generally  lie  in  rather  lower  ground;  still  this  drift  is  loose  material  requiring  no  other  than  pick-aud-shovel 
work  before  the  profitable  woi-k  is  attained.  In  Maine,  especially,  these  quarries  lie  near  enough  to  tide-water  to 
.share  the  advantages  arising  from  their  method  of  carriage,  being  not  more  than  from  30  to  GO  miles  away  from  the 
nearest  tide-water  navigation. 

There  are  no  certain  supplies  of  good  marble  within  a  remunerative  distance  of  the  shore-Una  of  New  England, 
the  nearest  approach  thereto  being  the  extensive  deposits  of  serpentine  rocks  that  lie  in  Middlesex  and  Essex 
counties,  Massachusetts.  Between  Lynnfield  and  Newburyport  there  is  an  extensive  deposit  of  this  character 
that  will  attbrd  a  materiarsuitable  for  the  carver's  art. 

I  am  not  without  hope  that  it  will  be  possible  to  find  some  marbles  suitable  for  building  purposes  in  Rhode 
Island  or  in  Maine,  and  it  is  greatly  to  be  desired  in  the  interests  of  American  architecture  that  more  good  carving- 
stones  should  be  brought  into  market.  Though  New  England  abounds  with  excellent  and  beautiful  construction 
stones,  it  leaves  much  to  be  desired  in  the  way  of  stones  fitted  for  the  work  of  the  sculptor.  None  of  its  marble  is 
really  fit  for  the  best  statuary  purposes. 
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DETAILS  EEGARDING  ftUARRIES. 
MAINE. 

[Compilcil  luaiuly  from  notes  of  John  Eliot  AVolft".] 
The  Red  Beach  granite  quarried  uear  lied  Beach,  Joue.sboro",  and  Calais,  Washington  county,  is  used  principally 
for  nionunieuts,  and  to  some  extent  for  general  building  purposes.  It  is  quite  largely  used  for  polished  columns. 
The  principal  marlcets  are  Boston,  Providence,  New  York  city.  Baltimore,  Philadelphia,  Buffalo;  Cincinnati, 
Cleveland  Zanesville,  and  Columbus,  Ohio;  Springfield  and  Chicago,  Illinois;  Milwaukee,  Saint  Louis,  Saint  Josei)h, 
Kansas  City;  Charleston,  South  Carolina;  Wheeling,  West  Virginia:   Washington,  District  of  Columbia,  andSau 

Francisco. 

In  the  Red  Beach  quariies  there  are  two  sets  of  principal  joints,  both  nearly  vertical,  which  seem  to  be  continuous 
through  the  granite  of  this  region.  The  finest  set  has  a  direction  S.  55°  W.,  and  the  other  05^  E.  There  are  also 
some  less  regular  cut  off  joints  running  S.  60^  W.  and  slanting  east.  The  sheets  are  fairly  regular,  running  from  7 
to  4  feet  and  less ;  the  jointing  is  remarkably  regular  for  granite,  and  the  almost  rectangular  intersection  of  the 
vertical  joints  gives  the  blocks  a  cubical  and  rectangular  form  rare  in  granite.  The  stone  Is  free  from  blemishes  as 
seen  in  the  quarry.  Little  (piartz  veins  and  black  concretions  (one  of  wliich  wlien  tested  appeared  to  be  principally 
magnetite  of  small  size)  are  the  principal  ones.  The  rift  of  the  stone  is  parallel  to  the  S.  6.5°  E.  joints.  On  the 
surface  rock  this  stone  weathers  with  a  snow-white  appearance.  The  feldspar,  both  rod  and  dirty  white  in  color,  turns 
to  a  dazzling  white,  the  (piartz  remaining  unaltered,  while  the  mica  and  magnetite  and  other  minerals  become 
inconspicuous.  The  granite-workers  here  arc  very  largely  Aberdeen  Scotchmen,  and  some  of  the  polishing-machines 
are  adapted  from  Scotch  models. 

The  stone  compares  very  favorably  in  appearance  with  the  Peterhead  Scotch  granite  and  the  ]^ova  Scotia  red 
granite.  The  rock  is*a  biotite  granite,  is  a  good  working  stone,  and  quite  bard  and  brittle,  taking  a  high  polish. 
Blocks  7  by  7  by  2  feet  thick  have  been  shipped,  and  blocks  30  by  15  by  2i  feet  might  be  quarried. 

The  columns  of  the  court-house  at  Providence,  Rhode  Island,  and  those  of  the  custom-house  at  Kansas  City, 
Missouri,  the  Centennial  block  at  Portland,  Maine,  and  a  portion  of  the  basement  of  the  custom-house  at  Fall 
River,  Massachusetts,  are  of  this  stone. 

At  Jonesboro'  the  quan-ies  are  shallow  and  extend  over  a  comparatively  broad  area  on  the  top  of  the  hill  on 
which  the  quarries  are  situated.  The  sheets  thin  out,  but  deepen  ou  going  downward.  There  seems  to  be  but  one 
good  set  of  joints,  standing  nearly  vertical  and  running  north  about  80=  east.  The  rift  of  the  stone  does  not  seem 
to  have  a  very  determinate  direction,  but  approximates  to  a  parallel  with  these  joints.  The  grain  is  horizontal,  the 
sheets  become  thicker  at  the  bottom  of  the  quarry,  and  ruu  from  5  to  3  feet  and  less  in  thickness.  The  stone  splits 
well  and  straight  in  any  direction,  and  by  drilling  and  wedging  rectangular  blocks  are  obtained.  Both  light  and 
dark  patches  appear  in  the  stone. 

The  greatest  defect  of  the  stone,  which  causes  considerable  "grout",  is  the  frequent  occurrence  of  red  stripes 
or  veins  of  red  feldspar  crossing  the  stone.  Some  of  these  stripes  appear  to  be  small,  very  tight  seams,  along  which 
the  stones  have  become  sappy,  giving  the  red  color.  Veins  or  dikes  of  fine  red  granite  run  through  the  quarry  in 
one  or  two  places;  often  the  tongues  running  out  from  them  are  red  on  the  outside  and  white  inside,  resembling  the 
patches  in  appearance.  This  belt  of  red  granite  is  locally  thought  to  be  continuous  with  that  found  at  Red  Beach, 
on  the  eastern  edge  of  the  county,  and  also  to  cross  into  New  Brunswick  and  form  the  Macadare  red  granite, 
becoming  redder  toward  the  east.  Wellington  Brothers'  building,  Boston,  and  the  Hunuewell  building,  Xew  York 
city,  are  among  the  buildings  in  the  construction  of  which  the  Jonesboro'  red  granite  was  used. 

The  trap  "dikes  in  Washington  county,  furnishing  white  and  black  granite,  properly  a  diabase  or  olivine 
diabase,  are  quarried  chiefly  for  monumental  purposes  and  shipped  to  Xew  York  city,  Brooklyn,  Boston,  Washington, 
Montreal,  and  Quebec.  It  was  used  to  some  extent  in  the  construction  of  the  inclosure- walls  of  thq  Capitol  grounds, 
Washington  city,  for  a  bank  in  Montreal,  and  extensively  for  monumental  purposes  in  Greenwood  cemetery, 
Brooklyn.  Blocks  16  by  10  by  20  feet  have  been  moved  in  the  quarries,  and  natural  blocks  90  by  10  by  15  feet  occur. 
Six  miles  southeast  from  Madison  point,  on  Pleasant  river,  one  of  the  principal  quarries  in  this  rock  is  located; 
it  is  a  remarkably  favorable  location,  being  at  the  water's  edge,  and  the  waste  is  easily  used  in  extending  the 
wharf.  The  stone  is  extremely  hard  and  takes  a  good  polish.  Tlie  principal  defects  cfiusing  the  waste  stone  are 
the  so-called  "knots",  consisting  of  irregular  patches  of  very  coarse,  white  feldspar,  mixed  with  fine,  large,  black 
hornblende  crystals;  little  seams  also  occasionally  split  oft"  part  of  a  block,  but  the  stone  usually  presents  a  uniform 
surface,  free  from  the  frequent  patches  and  other  irregularities  of  ordinary  granite.  The  stone  seems  to  weather 
remarkably  well  for  one  containing  so  much  liornblende.  This  quarry  is  called  by  the  quarrymen  a  "block  quarry"— 
that  is  to  say,  the  horizontal  or  concentric  sheets  of  ordinary  granite  are  few.  Tliere  are  two  sets  of  vertical  sheets, 
the  best  run  due  east  and  west  and  give  blocks,  as  far  as  the  quarry  has  been  developed,  from  15  feet  down  in  length. 
There  are  also  north  and  south  vertical  joints  less  perfect,  but  more  frequent  than  the  others.  The  rift  or  easiest 
splitting  direction  runs  parallel  to  the  east  and  west  joints;  the  grain,  or  next  easiest,  north  and  south,  while  the 
lift  or  horizontal  sp'ittiug  is  hardest  of  all.    Hence  the  natural  blocks  are  approximately  rectangular  in  shape. 
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ifear  "West  Sullivau,  Haucock  couuty,  a  light  gray  biotite  granite,  sometimes  having  a  ])inkish  tint,  is  quarried 
for  general  buikliug  purposes,  lor  paving  and  curbing,  and  is  employed  to  some  extent  for  monuments.  The  principal 
markets  thus  far  have  been  Boston,  ZSTew  Yoik,  Brooklyn,  Albany,  Philadelphia,  Washington,  and  other  places  on 
the  Atlantic  coast  accessible  by  water  transportation.  Blocks  LT)  by  25  by  2  feet  thick  have  been  quarried;  the 
sheets  of  stone  vary  from  6  to  3  feet  in  thickness  and  have  a  slight  dip  to  the  north.  The  rift  of  the  stone  is,  as  the 
quarrymen  express  it,  "  on  the  lift,"  that  is,  horizontal  or  parallel  to  the  sheets,  and  this  is  usually  the  case  in  the 
Sullivan  granite  region.  The  grain  is  vertical,  running  S.  70°  E.,  and  has  a  remarkably  straight  and  plane  cleavage, 
so  that  the  stone  frequently  comes  out  in  long  rectangular  prisms.  It  may  be  said  here  that  these  beautiful  cleavages 
are  among  the  chara-cteristics  of  the  Sullivan  granite  and  are  of  great  advantage  in  making  paving  blocks,  as  the 
blocks  are  shaped  from  the  material  with  ease,  a  few  slight  blows  often  sufficing  to  reduce  the  stone  to  a  proper 
shape.  There  are  also  vertical  joints  running  across  the  grain  S.  20o  W.  The  principal  defects  are  the  black 
patches,  and  some  of  the  stones  have  very  thin  seams  called  by  the  workmen  "pencil-mark''  seams,  from  their 
appearance  ;  these  are  an  element  of  weakness. 

A  mile  north  of  West  Sullivan  is  located  a  typical  sheet  quarry,  the  sheets  running  from  2  to  G  feet  in  thickness, 
having  a  very  smooth  almost  plain  though  gently-curved  surface,  dipping  slightly  to  the  northwest.  Vertical  joints 
are  few.  The  rift  is  on  the  lift,  or  parallel  to  the  sheets,  and  the  grain  is  vertical.  There  are  some  large  vertical 
joints  running  through  the  quarry;  some  of  the  quarrj-men  distinguish  seams  running  across  the  grain  obliquely  as 
" grain "  seams ;  seams  oblique  to  the  grain  as  "tight"  seams,  and  certain  seams  coated  with  decomposed  feldspar 
as  "chalk  "  seams.     There  are  several  very  large  black  inclusions  seen  in  the  granite. 

A  quarry  producing  excellent  splitting  stock  is  situated  three-quarters  of  a  mile  north  of  Sullivan.  The  sheets 
run  from  7  down  to  3  feet  in  thickness.  There  are  some  large  vertical  joints  running  northeast  occasionally  filled 
with  trap  dikes.  The  stone  has  a  somewhat  conchoidal  fracture  and  shows  the  usual  black  patches.  The  rift  is 
parallel  to  the  sheets,  and  the  grain  runs  east  and  west  at  right  angles  with  the  vertical  jointing. 

Xear  Franklin,  Hancock  county,  a  light  gray,  massive,  biotite  granite  is  quarried  for  curbing,  paving,  and 
cemetery  work.  The  principal  markets  are  Boston  and  ]!sew  York  city.  The  texture  of  the  stone  is  medium  fine 
and  porphyritic.    Blocks  30  by  14  by  3i  feet  thick  have  been  quarried. 

On  Somes  .sound,  2J  miles  south  of  Somesville,  Mount  Desert  island,  Hancock  couuty,  a  light  gray,  massive, 
biotite  granite  is  quarried  for  general  building  purposes,  bridge  construction,  and  paving.  The  stone  was  used  in 
the  construction  of  the  Brooklyn  approaches  and  towers  to  the  East  Eiver  bridge,  and  in  the  arches  and  foundations, 
and  the  new  bridges  in  Back  Bay  park,  Boston.  Blocks  150  by  50  by  18  feet  thick  have  been  loosened  in  the  quarry. 
The  position  of  the  quarries  on  Mount  Desert  island  is  peculiarly  good  for  .shipping,  as  they  lie  near  the  head  of 
Somes  sound  along  a  narrow  and  very  deep  fiord,  running  several  miles  inland  from  the  southwest  harbor,  between 
the  mountains.  One  of  the  quarries  is  situated  on  the  side  of  a  hill  and  at  the  water's  edge.  The  sheets  of  stone 
are  very  thick  in  some  cases,  one  being  IS  feet  in  thickness.  The  sheets  have  a  steep  dip  from  the  summit  of  the 
hill  down  to  the  water's  edge.  There  are  a  few  north  and  south  vertical  joints  or  headings,  usually  not  less  than  60 
feet  apart.  The  rift  is  on  the  lift  of  the  sheets,  and  the  grain  as  usual  is  parallel  to  the  great  north  and  south  joints. 
In  connection  with  the  dip  of  the  sheets  away  from  the  hill,  considerations  concerning  the  form  of  the  granite  hills 
of  Xew  England  suggest  themselves.  It  is  held  by  some  that  these  hills  have  been  rounded  into  their  present 
shape  by  ice,  while  others  believe  that  their  form  is  due  to  the  structure  of  the  granite. 

In  jMaine  not  only  are  the  quarries  of  great  extent  and  depth,  and  generally  located  on  hills,  but  these  are 
generally  sufficiently  bare  of  vegetation  to  conceal  the  outline.  Many  of  the  larger  quarries  of  Maine  are  sheet 
quarries,  and  in  every  case  where  vertical  joints  are  not  present,  breaking  up  the  sheets  to  such  an  extent  as  to 
conceal  their  direction,  the  round  form  of  the  hill  is  plainly  seen  to  be  due  to  the  gentle  curve  of  the  sheets. 

Two  miles  south  of  Somesville  there  is  a  granite  quarry,  the  opening  of  which  is  yet  shallow,  and  the  sheets 
are  consi^quently  thin.  The  rift  is  on  the  lift  and  the  grain  is  approximately  east  and  west ;  the  infrequent  joints 
are  mostly  noith  and  south. 

Xear  East  Bluehill,  Hancock  county,  a  light  gray,  sometimes  pinkish-gray,  massive,  biotite  granite  is  extensively 
quarried  for  general  building  purposes  and  for  paving.  It  has  been  used  in  the  construction  of  the  city  hall 
(trimmings),  the  art  gallery  in  Fairmount  park,  and  the  Pennsylvania  Railroad  bridge,  Philadelphia  ;  in  the  East 
Eiver  bridge,  IsTew  York  city;  the  post-offices  in  Chicago  and  in  Harrisburg;  and  the  Thomas  monument  in 
Washington  city.  In  texture  the  stone  is  medium-fine  porphyritic.  Blocks  90  by  SO  by  G  feet  have  been  moved 
in  the  quarry ;  a  block  of  80  tons  was  loosened  and  moved  out  some  feet  in  one  of  the  quarries.  It  is  a  compact, 
good,  safe,  and  free- working  stone,  and  takes  a  good  polish.  Specimens  were  tested  at  the  centennial  exhibition 
at  Philadelphia  which  showed  a  crushing  resistance  of  108,000  pounds  to  a  2-inch  cube.  The  quarrying  here  has 
been  to  a  considerable  extent  done  on  the  surface,  although  there  are  some  large  openings.  The  stone  lies  in  sheets, 
often  irregular,  from  3  to  10  feet  in  thickness,  and  the  jointing  is  sometimes  irregular  in  many  of  the  openings.  In 
one  of  the  quarries  there  are  sheets  9  feet  in  thickness,  though  the  usual  tliickuess  is  from  4  to  5  feet.  The  stone 
contains  a  few  black  patches,  the  joints  are  not  frequent,  and  their  direction  when  present  is  east  and  west 
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lu  another  quarry  the  sheets  are  from  C  to  8  feet  in  thickness,  the  dip  steeply  southeast;  the  rift  is  east  and 
west  with  the  dip  of  the  sheets,  and  the  grain  north  and  south.  The  vertical  jointing  is  irregular :  patches  and 
occasional  veins  of  wliite  granite  are  present.  At  another  opening  the  sheets  reach  a  thickness  of  I'O  feet ;  the 
long  seams  cut  down  through  the  mass,  but  are  usually  lar  apart. 

Xear  Deer  island,  Hancock  county,  a  light  gray,  indistinctly-laminated  biotite  granite  is  quarried  for  general 
building  puri)oses,  bridge  construction,  and  paving.  It  has  been  used  in  the  construction  of  the  Broadway  bridge, 
South  Boston;  base  of  columns  of  elevated  railroads  in  Brooklyn;  and  grain  elevator  of  the  New  York  Central 
railroad  New  York  city.  Blocks  14  by  8  by  20  feet  have  been  loosened  in  the  quarries,  and  the  dimensions  of  some 
of  the  natural  blocks  are  as  much  as  150  by  15  by  15  feet.  It  is  a  compact,  good,  safe,  and  free-working  stone, 
and  takes  a  good  polish.  The  sheets  in  one  of  the  quarries  reach  a  thickness  of  18  feet,  though  the  usual 
thickness  is  from  6  to  12  feet.  They  extend  into  the  hill  nearly  horizontally,  and  are  intersected  by  occasional 
vertical  joints.  The  rift  here  is  vertical,  running  north  and  south,  parallel  to  the  joint;  the  grain  at  right  angles, 
or  east  and  west. 

In  another  opening  the  stone  lies  in  very  thick  and  broad  sheets,  nearly  horizontal,  with  a  slight  dip  toward 
tlie  water;  the  sheets  are  from  6  feet  downward  in  thickness,  and  are  intersected  by  a  few  joints.  The  rift  here 
runs  north  and  south,  and  most  frequent  vertical  joints  also  run  north  and  south. 

Another  quarry  in  this  vicinity  lies  in  a  steep  hill,  the  slope  running  down  to  the  water's  edge.  Where  they 
are  now  working  the  sheets  average  3  feet  in  thickness,  the  maximum  being  5  feet  and  the  minimum  1  foot.  The  dip 
is  very  steep  from  the  toi)  of  the  hill  to  the  water's  edge.  There  are  few  vertical  joints ;  the  rift  runs  best  toward 
the  top  of  the  hill.  At  the  north  end  of  the  quarry  the  sheets  are  horizontal,  of  great  thickness,  one  being  over 
20  feet  thick,  and  having  considerable  length  and  width  as  well. 

In  another  of  the  principal  quarries  the  sheets  occasionally  reach  a  thickness  of  20  feet ;  the  vertical  joints 
Lave  an  east  and  west  direction,  and  are  found  at  intervals  varying  from  5  to  60  feet. 

A  mile  and  a  half  south  of  Frankfort,  Waldo  county,  a  gray,  massive  biotite  granite  is  quarried  for  general 
building  purposes,  bridge  construction,  monuments,  paving,  and  polished  columns.  It  is  sent  as  far  as  Mobile  and 
Xew  Orleans.  It  was  used  in  the  construction  of  East  Eiver  bridge,  Xew  York;  basement  of  the  State,  War,  and 
Xavy  building,  Washington  city;  art  gallery  at  the  centennial  exhibition,  Philadelphia;  art  museum.  Central 
liark,  Xew  York  city:  Saint  Louis  bridge  across  the  Mississippi  river;  pedestal  of  the  statue  of  Admiral  Farragut, 
Washington  city;  forts  Knox,  Popham,  Geoi'ge,  Preble,  Schuyler,  Constitution,  and  other  fortifications.  The 
texture  of  the  stone  is  coarse  and  i)orphyritic.  Blocks  SO  by  40  by  20  feet  have  been  moved;  a  block  of  30  tons  was 
cut  and  shipped.  It  is  estimated  that  blocks  150  by  50  by  12  feet  might  be  moved  in  the  quarry.  The  principal  quarry 
is  situated  on  mount  Waldo,  overlooking  the  Penobscot  river,  and  at  an  elevation  of  some  320  feet  above  high  tide. 
It  is  a  situation  allowing  of  easy  disposition  of  the  waste;  the  stone  lies  in  immense  sheets  dipping  off  from  the 
mountain,  varying  in  thickness  from  1  foot  to  20  feet,  the  usual  thickness  being  from  4  to  5  feet.  The  quarry  is 
traversed  by  frequent  head  joints  running  S.  75°  E.,  but  there  are  comparatively  few  joints  at  90". 

The  rift  is  on  the  lift,  or  parallel  to  the  .sheets;  the  grain  runs  S.  75°  E.,  or  iiarallel  to  the  headings.  Two 
varieties  of  stone  are  obtained — coarse  and  fine ;  the  local  impression  is  that  a  belt  of  fine  granite  runs  through 
the  coarse  ijrevailing  granite.  This  stone  was  used  in  the  construction  of  many  of  the  eastern  forts  before  the  late 
war,  but  a  year  or  so  <jf  the  war  demonstrated  the  comparative  inferiority  of  stone  for  this  purpose  and  caused  the 
building  of  stone  forts  on  the  Atlantic  coast  to  be  discontinued,  and  the  business  of  several  of  the  Jlaine  quarries 
was  for  a  while  diminished  through  this  cause. 

Isear  Prospect,  Waldo  county,  a  gray,  massive  biotite  granite  is  quarried  to  a  limited  extent  for  street  work, 
basin  heads,  platforms,  and  bridge  construction.  It  was  used  in  the  construction  of  the  railroad  bridge  at  Bangor, 
and  in  the  East  Boston  dock.  The  texture  of  the  material  is  rather  coarse ;  the  stone  lies  in  sheets,  and  the  rift  is 
on  the  lift;  there  are  two  sets  of  joints.  Blocks  6  by  4  by  4  feet  have  been  shipped,  and  blocks  30  by  35  by  10  feet 
might  be  moved  in  the  quarry. 

Near  Swan^ille,  Waldo  county,  gray  biotite  granite  is  quarried  for  cemetery  work,  paving,  platforms,  and 
columns.  The  principal  markets  are  New  l^ork  city,  and  Boston  and  Quincy,  Massachusetts.  It  was  used  in  the 
construction  of  a  soldiers'  monument  at  Buffalo,  New  Y'ork.  Blocks  20  by  9  feet  by  1  foot  and  10  by  10  by  2  feet 
have  been  cut,  and  blocks  40  by  20  by  2  feet  might  be  moved.  The  stone  here  is  uniform  in  texture,  free  from 
blemishes,  and  i.s  a  compact,  good,  safe,  and  free-working  stone,  taking  good  polish,  and  lies  in  regular  sheets 
varying  in  thickness  from  1  foot  to  4  feet.  The  quarry  is  located  on  a  hill,  and  has  not  as  yet  been  developed  to 
any  great  depth.  The  rift  is  vertical,  and  runs  north  and  south,  the  grain  east  and  west;  the  vertical  joints  cut 
through  the  quarry  east  and  west  ])arallel  to  the  grain. 

At  Lincolnville,  Waldo  county,  about  6  miles  west  of  Camden,  a  very  light  gray,  massive  muscovitc-biotite 
granite  is  quarried  to  a  limited  extent  for  underpinnings  and  local  stone-work  generally.  Thus  fiir  it  has  been  used 
only  in  Camden  and  vicinity.  Blocks  12  by  2  by  0  feet  liave  been  quarried ;  blocks  50  by  25  by  6  feet  might  be 
moved.  This  .stone  has  a  good  appearance,  is  uniform  in  texture,  and  is  a  good,  safe,  and  free-working  stone,  taking 
good  polish.  It  does  not  lie  in  sheets,  but  rather  in  blocks.  There  are  frequent  vertical  joints  in  one  direction. 
The  rift  is  vertical  and  about  parallel  to  the  vertical  joints.  The  quarry  lies  near  the  base  of  a  mountain  near 
Camden,  but  it  is  small  and  not  worked  regularly. 
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The  exteusive  quarries  at  Viual  Haveii,  in  Knox  county,  produce  granite  for  general  building  purposes, 
monuments,  and  paving.  It  \vas  used  in  the  construction  of  the  East  River  bridge;  half  of  the  Masonic  temple. 
Pliihidelphia;  Sailors'  Snug  Harbor,  Staten  islaiid;  half  of  the  railroad  bridge  at  Saint  Louis ;  basement  of  the 
State,  AVar,  and  Navy  departments,  AVashington ;  custom-liouso  and  post-office,  Cincinnati ;  polished  work  in  Chicago 
court-house  and  city  buildings;  ])art  of  polished  work  in  Philadelphia  city  buildings ;  a  portion  of  the  basement 
and  quadrangle  of  the  Patent  Otlice  building,  Washington  city;  the  Butler  monument  at  Greenwood  Cemetery 
mausoleum;  and  smaller  monuments  in  various  parts  of  the  country.  The  color  of  the  predominating  material  in 
these  quarries  is  light  gray;  thetexture  is  medium  coarse.  There  is  a  dikeof  trapin  one  of  these  quarries,  producing 
what  is  locally  called  "black  granite",  and  used  to  some  extent  for  building  material.  In  what  is  known  as  the 
Harbor  quarry  the  rift  is  very  good,  and  is  vertical,  liaving  a  direction  east  and  west ;  there  is  a  very  freipieut  vertical 
jointing  in  this  same  direction,  giving  long,  narrow  blocks;  north  and  south  joints  are  less  frequent.  The  sheets 
vary  from  3  to  8  feet  in  thickness,  and  immense  masses  of  stone  entirely  free  from  joints  occur. 

The  Sands  quarry,  adjoining  the  Harbor  quarry,  is  bounded  by  two  sets  of  great  vertical  head  joints,  running 
respectively  northwest  and  southeast,  and  the  easiest  rift  is  vertical,  parallel  to  these  joints.  In  the  center  of  the 
quarry  there  are  not  many  joints  ;  the  sheets  average  from  4  to  5  feet  in  thickness,  but  some  are  7  and  8  feet  thick ; 
they  have  a  slight  dip  west,  with  quite  smooth  surfaces.  The  obelisk  sent  from  this  quarry  to  serve  as  a  monument 
to  General  Wool,  at  Troy,  Xew  York,  is  said  to  be  the  largest  quarried  in  modern  times.  Its  dimensions  are  CO  by 
")  by  5i  feet.  Four  long  blocks  were  quarried  before  a  satisfactory  one  was  obtained;  one  of  these  lies  on  exhibition 
near  the  quarry.  Natural  blocks  240  by  32  by  8  feet  can  be  seen  in  the  quarries.  Occasional  black  micaceous 
patches  occur  in  the  stone,  which,  together  with  vertical"  dikes  of  light-colored  stone,  constitute  the  principal 
defects  seen.  The  East  Boston  quarry  is  a  sheet  quarry  of  fine-grained  stone,  the  sheets  running  from  2  feet 
downward,  and  dipping  slightly  east.  The  rift  is  horizontal ;  some  long  east  and  west  head  joints  traver.se  the 
quarry,  but  between  these  the  jointing  is  irregular.    The  stone  has  been  most  used  for  paving  and  platforms. 

In  a  quarry  at  Duschane  there  are  vertical  joints  running  regularly  through  the  quarry  at  intervals  of  from  5  to 
10  feet,  in  an  east  and  west  direction,  and,  as  the  grain  of  the  stone  or  next  easiest  rift  runs  north  and  south,  the 
blocks  come  out  in  rectangular  shape.  The  rift  is  vertical  and  parallel  to  the  east  and  west  joints.  The  hardest 
splitting  direction  is  on  the  lift,  or  parallel  to  the  sheets,  and  the  sheets  are  irregular.  In  one  case  the  vertical 
thickness  is  12  feet.    The  material  has  a  pleasing  appearance  and  is  now  used  for  polished  work. 

In  the  town  of  Vinal  Haven  there  is  a  very  small  granite  quarry,  in  which  the  structure  of  the  stone  is  such 
as  to  be  a  very  convenient  source  of  paving  material.  The  stone  is  extremely  good,  occurring  in  regular  sheets  of 
from  1  foot  to  3  feet  in  thickness  and  nearly  horizontal.  There  are  occasional  black  patches ;  some  long  east  and 
west  vertical  head  joints  bound  the  quarry,  and  there  are  also  a  few  north  and  south  joints.  The  pecidiarity  of  the 
stone  is  its  beautiful  and  even  rift,  and  paving  blocks  may  be  shaped  from  it  by  a  few  blows  of  the  hammer. 

At  Hurricane  island,  three  miles  southwest  of  Vinal  Haven,  a  dark  gray  granite,  sometimes  having  a  jiinkish 
tint,  is  quarried  for  ordinary  building  purjioses,  monuments,  columns,  and  paving,  and  has  about  the  same  markets 
as  the  other  Vinal  Haven  quarries.  The  stone  was  used  in  the  construction  of  the  following  buildings:  All 
the  superstructure  of  the  new  post-office  and  custom-house,  Saint  Louis ;  the  basement  of  the  new  city  ball, 
Providence,  Rhode  Island;  superstructure  of  the  post-office  at  Fall  River,  Massachusetts;  polished  columns  of  the 
Chicago  city  hall  and  coiirt-house ;  portion  of  the  Indiana  State-house,  Indianapolis ;  Douglas'  tomb,  Chicago, 
and  numerous  monuments  at  Saint  Louis.  The  structure  of  the  stone  difi'ers  in  different  parts  of  the  quarry. 
In  one  portion  it  lies  in  comparatively  thin  sheets,  while  in  another  there  occur  immense  masses  of  solid  stone 
extending  50  feet  downward  without  anj'  jiefceptible  jointing.  A  block  of  80  tons  has  been  moved,  and  a  shaft  was 
produced  23  feet  6  inches  by  3  by  3  feet,  when  dressed,  and  a  mass  80  by  40  by  25  feet  was  loosened  in  the  quarry, 
and  natural  blocks  500  feet  long,  20  feet  wide,  and  50  feet  deep  occur.  The  east  I'ift  runs  east  and  west,  while  the 
gi'ain  or  next  easiest  .siilitting  direction  is  horizontal.  The  principal  joints  i*un  east  and  west,  but  there  are 
occasional  north  and  south  joints. 

Three  miles  north  by  west  from  Vinal  Haven  granite  similar  in  apiiearance  to  the  Hurricane  Island 
granite  is  quarried  for  similar  purposes.  It  is  used  to  some  extent  in  the  construction  of  the  Brooklyn  bridge, 
Chicago  post-office,  and  the  Raymond  jail,  in  Brooklyn.  It  is  a  very  superior  sheet  quarry ;  the  stone  lies  in  very 
smooth,  slightly-curved  sheets,  having  a  thickness  from  5  feet  downward,  averaging  3  feet.  The  sheets  have  a 
gentle  dip  to  the  west,  or  toward  the  water.  Vertical  joints  are  found  in  either  direction,  and  the  sheets  are 
smooth,  so  that  the  stone  is  eminently  fitted  for  large  platforms.  The  rift  is  on  the  lift;  the  principal  defects  are 
patches,  which  occur  occasionally. 

At  Muscle  Ridge  plantation,  Dix  island,  Knox  county,  a  dai-k  gray  granite  was,  until  recently,  quarried  for 
general  building  purposes  and  ornamental  work,  but  the  quarry  is  not  at  present  operated.  Among  the  buildings  in 
the  construction  of  which  this  stone  was  used  are  the  Now  York  jiost-office  and  custom-house,  docks  at  Castle  Garden, 
and  retaiuing-walls  for  basin  and  barge  office.  New  York  city ;  Densmore  fort,  Hyde  Park,  New  York ;  Philadelphia 
post-otfice;  Treasury  building  (extensions),  Washington  city;  and  basement  of  custom-house,  Charleston,  South 
'Carolina.    Nearly  the  whole  of  Dix  island  has  been  quarried  over,  large  blnfis  having  been  entirely  removed,  and 
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deep  excavations  coiitaiu  over  oO  feet  of  water.  The  rift  of  the  granite  licre  is  on  the  lift,  the  jointing  irregnhir. 
Blocks  17  by  17  feet,  and  of  varying  thickness,  sometimes  weighing  as  much  as  72.  tons,  have  been  quarried; 
natural  blocks  25  by  25  by  15  feet  may  be  seen  in  the  quarries.  The  stone  is  coarse,  porpbyritic,  and  indistinctl.y 
laminated  or  massive.  Specimens  dressed  at  the  National  Museum  proved  to  be  of  more  than  usual  hardness  and 
took  a  good  polish.     Steam-drills  are  employed  in  the  quarrying. 

At  South  Thomaston,  Knox  county,  at  Spruce  Head  island,  8  miles  from  Rockland,  a  dark  gray  granite  is 
quarried  for  general  building  purposes,  bridge  construction,  aud  for  mouumental  work  in  the  cities  throughout  the 
country.  Anumg  the  structures  in  which  this  stone  has  been  used  are  tlie  Albany,  New  York,  ])ost-office  (first 
story);  post-otHce  aud  court-house  at  Atlauta,  Georgia;  forts  at  Portland,  Maine;  iu  the  East  River  bridge.  New 
York,  aud  iu  the  Philadelphia  city  buildings. 

One  of  these  quarries  at  Spruce  Head,  kuown  as  the  Bodwell  quarry,  which  has  furnished  so  much  building  stone 
to  the  coast  of  New  England,  is  in  the  form  of  an  excavation,  commenced  at  the  water's  edge  and  pushed  far  into 
the  hill,  where  it  reaches  a  great  depth.  It  is  a  sheet-quarry,  the  sheets  increasing  in  thickness  downward,  and 
the  thickest  ones  uow  ex]iosed  are  from  9  to  10  feet  iu  thickness,  and  show  superb  masses  of  stone.  The  sheets 
incline  slightly  away  from  the  hill  with  gently-undulating  surfaces.  There  are  few  vertical  joints,  almost  the  only 
ones  having  a  north  and  south  direction,  and  the  east  and  west  headings  run  through  the  quarry,  forming  the 
boundaries  on  some  sides.  The  rift  of  the  stone  is  vertical,  aud  east  and  west,  nearly  parallel  to  the  head  joints. 
The  Spruce  Head  granite  has  established  a  good  reputation  for  its  quality  of  resisting  weather  exposure  and 
retaining  its  color.  The  greatest  defects  have  beeu  the  black  ])atches  which  are  conspicuous  on  a  bushed  surface. 
There  seem  to  be  fewer  of  these  patches  in  the  pi-esent  deep  sheets. 

The  Sawyer  quarry,  adjoining  the  preceding,  is  similar.  The  stone  lies  iu  very  regular  and  nearly  horizontal 
sheets,  varying  from  3  to  12  feet  in  thickness.  There  are  few  vertical  joints ;  but  there  are  two  sets  of  large  head 
joints  running  respectively  north  and  south  and  east  and  west.  The  rift  here  is  reported  as  being  horizontal,  or  on 
the  lift,  which,  if  true,  is  remarkable,  since  it  is  vertical  in  the  quai'ry  immediately  adjoining. 

In  the  Jameson  quarry  the  stone  lies  rather  irregularly  in  sheets.  There  are  nearly  vertical  north  aud  south 
joints ;  also  east  aud  west  seams,  to  which  the  rift  is  parallel.  The  stone  has  very  few  blemishes,  and  specimens 
dressed  at  the  National  Museum  were  compact,  safe,  aud  free-working  stones,  taking  a  good  polish.  The  quarry 
is  drained  by  meaus  of  steam-powey,  and  steam  polishers  are  used  iu  dressing. 

Near  Saint  George,  Knox  county,  there  are  granite  quarries  extensively  operated  for  general  building  purposes, 
monuments,  columns,  aud  paving.  The  following  are  among  the  structures  iu  which  the  stoue  has  been  used: 
Buffalo  city  hall;  Uuited  States  custom-house  aud  post-oftice,  Hartford;  national  bank,  Albany;  government 
storehouse  at  League  Island  navy-yard,  Philadelphia ;  entrance  to  Chicago  post-office ;  entrances  to  Utica,  New 
York,  post-ofdce ;  Albany  post-offlce  and  custom-house  (above  the  first  story) ;  McCliutock's  building  (trimmings), 
Pittsburgh ;  pedestal  of  the  La  Fayette  mouument,  Uniou  square,  New  York  city ;  post-oflSce  and  customhouse  at 
Portland,  Maine.  This  stone  is  of  comparatively  fine  textui'e  and  is  sometimes  indistinctly  laminated.  It  is  a  free 
and  safe  working  stone,  taking  a  good  polish.  Blocks  30  by  12  by  8  feet  have  been  loosened  and  moved  iu  the 
quarry,  aud  natural  blocks  75  by  CO  by  6  feet  exist. 

Of  the  three  principal  quarries  the  Loug  Cove  quarry  has  large  parallel  joiuts  traversing  it  S.  70°  E.  from  top  to 
bottom  at  intervals  of  from  1  foot  to  20  feet,  aud  there  are  sheets  of  greater  or  less  depth,  so  that  natural  blocks  have 
a  somewhat  rectangular  form.  The  grain  is  parallel  with  these  joints.  The  hoisting  is  done  by  steam,  dressing  by 
hand,  and  steam  polishing-machines  are  used  in  dressing. 

In  the  Clark's  Island  quarry  the  arrangement  of  the  stoue  is  iu  sheets  from  0  inches  to  15  feet  iu  thickness. 
The  sheets  have  a  gentle  and  sometimes  slightly  irregular  dip  toward  the  water  aud  away  from  the  crest  of  the 
hill.  The  easiest  splitting  directions  are  horizontal  aud  parallel  to  perfectly  vertical  joints,  which  traverse  the 
quarry  at  intervals  of  6  feet  and  upward. 

In  the  Wild  Cat  quarry  the  sheets  are  thiu  and  rather  irregular.  There  are  south  aud  east  vertical  joiuts,  and 
the  rift  is  iiarallel  to  them. 

Four  miles  east  of  Saint  Geoi'ge  there  is  a  quarry  which  was  opened  iu  1879.  Blocks  20  by  10  by  7  feet  have 
been  moved  iu  the  quarry,  and  natural  blocks  about  90  by  30  by  G  feet  exist.  The  granite  iu  the  Saint  George 
quarries  varies  from  a  light  gray  biotite  granite  to  a  hornbleudebiotite  granite,  which  is  usually  darker  in  color 
thau  the  other.     Hoisting  is  done  by  steam,  and  cutters,  polishing-machines,  and  circular  saws  are  used  iu  dressing. 

One  and  a  half  miles  west  of  Waldoboro'  is  a  small  quarry  the  product  of  which  has  been  used  in  small 
quantities  in  the  neighboring  towns  for  underpiunings,  steps,  posts,  bases,  and  to  a  limited  extent  for  cemetery 
work.  The  stone  lies  in  moderately  regular  sheets  varyiug  from  2;^  to  7  feet  in  thickness.  The  rift  is  horizontal  aud 
the  grain  runs  northwest.  The  quarry  is  quite  free  from  vertical  joints  aud  could  be  made  to  yield  large  masses  of 
stone.  Blocks  40  by  10  by  4  feet  have  beeu  loosened,  aud  blocks  of  perhaps  100  by  30  by  3  feet  exist  in  the  quarry. 
The  stone  is  a  fine-grained,  indistinctly -laminated  biotite  granite. 

At  Jefferson,  Lincoln  county,  9  miles  north  of  Butter  Neck  bridge,  on  the  Knox  aud  Liucolu  railroad,  there  is  a 
quarry  operated  to  a  limited  extent  chiefly  for  monuments  aud  cemetery  work.  The  dressing  aud  polishing  of  the 
stone  are  done  at  Waldoboro',  by  water-power,  and  the  material  is  transported  to  this  place  by  water.     Although 
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called  grauite  comuicrcially,  it  Is  more  properly  a  mnscovite-biotite  gneiss,  of  a  light  gray  color  and  fiue  iu  texture. 
Blocks  10  by  20  by  2  feet  liave  been  quaiuied,  and  natural  blocks  as  large  as  20  by  10  by  2  feet  are  found  in  the  quarry. 

Ualf  a  mile  east  of  Eound  I'ond  and  9  miles  south  of  Damariscotta,  Lincoln  county,  granite  is  extensively 
quarried  for  monumental  and  for  building  purposes.  Among  the  structures  in  which  the  stone  was  used  are  the 
Seventh  Eegimeut  armory,  Xew  York  city,  and  several  monuments  to  Admiral  Parrott  in  Xew  Hampshire.  The 
stone  in  this  quarry  for  20  feet  down  is  much  broken  by  joints  and  sheets  from  1  foot  to  2  feet  in  thickness.  There 
are  frequent  vertical  joints  having  a  southwest  direction,  and  others  at  right  angles  with  these  occur,  but  are  less 
frequent,  and  the  grain  of  the  stone  is  parallel  to  them.  The  rift  is  on  the  lift,  or  horizontal.  A  large  dike  crosses 
the  quarry  parallel  to  the  southwest  joints,  and  large  veins  of  grauite  coarser  in  texture  than  the  predominating 
material  occur.  The  most  common  rock  of  this  region  is  gneiss,  which  outcrops  iu  straight  parallel  lines  after  the 
manner  of  roofing  slate.  The  gneiss  is  very  curiously  interbanded  with  a  massive  or  gueissoid  granite.  This  is 
illustrated  in  the  quarry  where  bauds  of  contorted  gneiss,  worthless  for  building  jnirposes,  run  to  the  surface  at  a 
steep  angle  in  the  massive  grauite  quarried.  The  quarry  is  so  broken  up  by  the  irregular  sheet-joints  and 
mineralogical  accidents  that  the  waste  of  stone  has  been  very  great,  and  but  few  large  blocks  can  be  quarried  at 
present.  The  dimensions  of  the  largest  block  quarried  here  are  15  by  2  by  2  feet,  but  blocks  about  6  by  6  feet 
by  1  foot  6  inches  may  now  occasionally  be  obtained.  The  material  is  a  dark  gray  biotite  granite,  and  is  a  compact, 
free-working  stone,  taking  a  good  polish. 

Xear  Augusta,  Kennebec  county,  granite  is  quarried  largely  for  local  use,  but  some  is  shipped  to  New  York, 
Brooklyn,  Philadelphia,  Boston,  and  Chicago.  The  following  are  some  of  the  structures  in  which  it  has  been  used: 
The  United  States  arsenal.  Cony  academy,  and  a  Unitarian  church  in  Augusta,  and  the  Old  South  church  in 
Hallowell ;  Mills'  building,  corner  Broadway  and  Exchange  street,  and  a  monument  to  Eecorder  Hackett,  New 
York  city;  Eoberts' tomb  in  Woodlawn  cemetery.  Long  Island;  Wood's  tomb.  Greenwood  cemetery,  Xew  York. 
The  material  is  a  gray  muscovite-biotite  granite,  massive  and  of  fine  texture,  is  a  compact,  safe,  and  free-working 
stone,  and  takes  a  good  polish.  Blocks  40  by  9  by  2i  feet  have  been  loosened ;  blocks  20  by  2i-  by  2i  fee-t  have 
been  dressed  and  shipped,  and  natural  blocks  100  by  30  by  7  feet  are  found  in  the  quarry. 

In  a  quarry  2  miles  west  of  Augusta  the  stone  lies  in  sheets  from  9  feet  in  thickness  downward;  east  and 
west  head  joints  traverse  it,  and  the  rift  is  horizontal. 

In  a  quarry  1  mile  west  of  Augusta  the  rift  is  on  the  lift,  the  grain  vertical,  having  a  northwest  direction,  and 
the  material  lies  in  very  regular  sheets,  usually  not  over  2i  feet  iu  thickness. 

Half  a  mile  to  the  eastward  of  this  the  stone  resembles  that  at  Hallowell,  and  lies  in  sheets  of  1  foot  in 
thickness,  with  northwest  vertical  joints. 

Xear  Hallowell,  Kennebec  county,  is  a  well-known  quarry,  producing  granite  very  extensively  for  monuments, 
columns,  trimmings,  and  general  building  purposes.  Among  the  structures  in  which  this  stone  was  used  are  the  new 
capitol,  Albany,  New  York;  the  Bank  of  Northern  Liberties,  Philadelphia;  the  state  capitol  and  Allen  block, 
Augusta,  and  the  Emery  block,  Portland,  Maine;  Odd  Fellows'  Memorial  hall,  Equitable  building,  and  part  of  the 
old  Quiucy  market,  Boston ;  Ludlow  Street  jail,  the  Tribune  building,  and  the  old  Tombs  prison.  New  York  city ;  the 
statues  of  the  Pilgrims'  monument,  Plymouth,  Massachusetts,  said  to  be  the  largest  statues  in  the  country;  the 
soldiers'  and  sailors'  monument,  Boston,  and  soldiers'  monuments  at  Marblehead,  Massachusetts,  Portsmouth,  Ohio, 
and  Augusta,  Boothbay,  and  Gardiner,  Maine;  Odd  Fellows'  monument.  Mount  Hope,  Boston;  monuments  to 
General  Stedman,  Hartford,  Connecticut,  and  Stephen  A.  Douglas,  Chicago,  Illinois;  the  Eiley  monument,  Buffalo, 
New  York ;  Cowan  monument,  Lewiston ;  Allen  Lombard  monument,  Augusta ;  Lyman  Nichols'  monument.  Auburn ; 
Swazey  monument,  Bucksport ;  Mitchell  monument,  Gardiner ;  Fuller  monument,  Hallowell,  and  Meady  pedestal 
and  statue,  Pittston,  Maine;  Tenuey  monument,  Methuen,  Massachusetts;  Washington  Artillery  monument  and 
Hernandez  tomb.  New  Orleans,  Loirisiana.  , 

In  this  quarry  there  is  no  sap  on  the  sheets,  or  at  most  a  very  thin  film  ;  there  are  few  vertical  joints,  and 
the  surface  of  the  sheets  is  smooth  and  level,  while  the  stone  is  remarkably  free  from  black  patches,  those 
occurring  iu  the  cxuarry  becoming  smaller  in  going  down.  The  sheets  increase  in  thickness  downward,  and  are  about 
1  foot  at  the  top  and  10  feet  iu  thickness  at  50  feet  from  the  surface.  The  sheets  have  a  gentle  dip  to  the  north. 
At  certain  intervals  thei-e  occur  long  vertical  joints  or  headings  cutting  vertically  down  through  the  quarry, 
having  an  east  and  west  direction,  but  north  and  south  joints  are  rare.  There  are  occasional  quartz  masses  in  the 
stone.  The  rift  is  horizontal ;  the  grain  east  and  west  or  parallel  to  the  main  seams.  Sheets  having  level  surfaces 
3G  by  34  by  9  feet  deep  have  been  loosened,  and  natural  blocks  about  200  by  40  by  9  feet  deep  are  found  iu  the  quarry. 
The  material  is  white  or  rather  very  light  gray  muscovite-biotite  granite,  and  is  often  indistinctly  laminated. 

At  Wayne,  Kennebec  county,  a  coarse,  massive  biotite  granite  is  quarried  to  a  limited  extent  for  cemetery  and 
general  building  purposes.  The  market  is  local  only,  the  stone  being  used  chiefly  at  Lewiston  and  Auburn.  It 
was  used  in  the  construction  of  the  Free-tVill  church.  Continental  mills,  and  county  buildings,  Lewiston.  The 
jointing  is  iri'egular.  Blocks  12  by  12  by  10  feet  have  been  moved,  and  there  are  natural  blocks  about  40  by  15  by 
10  feet.     It  is  a  safe,  free-working  stone,  and  takes  a  good  polish. 
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Near  Cauaaii,  Kciiuebec  county,  granite  is  quarried  to  a  limited  extent  for  underpinnings,  and  is  used  cliieliy 
at  Waterville,  Canaan,  and  Skowiiegan,  Maine,  and  at  Newport  and  vicinity.  The  underpinnings  of  the  cliurcbes 
iu  Skowhegan  are  of  tins  material.  The  stone  liesMu  very  regular  sheets  from  1  foot  to  2  feet  in  thickness.  There 
is  a  very  convenient  rift,  but  there  are  many  patches.  It  is  a  dark  gray  biotite  granite,  rather  coarse  iu  texture 
and  indistinctly  laminated.     It  is  a  safe  and  free-working  stone,  taking  a  good  polish. 

Near  Norridgewock,  Somerset  county,  there  are  quarries  producing  granite  extensively  for  general  building 
purposes,  foundations,  and  monuments,  and  to  some  extent  for  ])olished  work.  Among  the  buildings  in  the 
construction  of  which  the  material  was  used  are  the  following:  Stone-work  of  the  Goff  bloclc,  Auburn;  Dunn  block, 
factory,  and  bank  in  Waterville;  residence  of  Captain  Holland,  Lewiston  ;  Coburn  hall,  Skowhegan;  Iligh  Street 
church,  Skowhegan;  business  block  in  Dexter,  and  Langley's  monument,  Lewiston.  The  principal  quarry  lies  on 
tlie  top  of  a  hill;  the  stone  is  in  sheets  of  from  2  to  4  feet  iu  thickness.  The  main  seams  have  an  east  and  west' 
direction,  and  north  and  south  seams  are  rare.  The  rift  is  horizontal.  Blocks  30  by  25  by  7  feet  have  been 
loosened  iu  the  quarry,  and  natural  blocks  150  by  12  by  4  feet  can  be  seen. 

At  North  Jay,  Franklin  county,  granite  is  quarried  for  general  building  purposes  and  for  railroad  construction. 
It  has  been  used  in  the  construction  of  factories  in  Lewiston,  cbietly  for  trimmings,  and  by  the  Maine  Central 
railroad.  It  lies  in  sheets  generally  quite  thin,  fi-om  1  foot  to  2  feet  in  thickness,  but  the  excavations  thus  far  are 
not  deep  enough  to  display  the  jointing  very  well.  The  stone  is  a  fine  gray  muscovite-biotite  granite.  Blocks  10 
by  4  feet  by  IG  inches  have  been  cut,  and  blocks  70  by  12  feet  by  0  inches  have  been  loosened  in  the  quarry.  The 
stone  works  well  and  takes  a  good  polish. 

Four  miles  east  of  Chesterville,  Franklin  county,  granite  is  quarried  to  a  very  limited  extent,  chiefly  for 
uuderpiuning,  and  is  used  locally.  The  underpinnings  of  some  of  the  houses  in  Farmington  are  of  this  stone.  It  is 
medium  fine-grained,  and  occasionally  porphyritic,  indistinctly  laminated,  lies  in  very  regular,  smooth  sheets,  and 
varies  from  1  foot  to  5  feet  iu  thickness;  long  east  and  west  joints  traverse  the  quarry  at  intervals;  other  joints 
are  very  rare ;  the  rift  is  horizontal  and  remarkably  good.  There  are  few  patches,  but  quartz  and  feldspar  veins 
disfigure  the  stone  to  some  extent.  It  is  a  good  working  stone,  splits  readily  in  the  direction  of  the  lamination, 
and  takes  a  good  polish.  Blocks  20  by  3  by  4  feet  have  been  moved,  and  natural  blocks  about  100  by  35  by  5  feet 
are  fouud  in  the  quarry. 

Thi'ee-quarters  of  a  mile  east  of  Bi-yaut's  Pond  station,  on  the  Grand  Trunk  railway,  in  Oxford  county,  there 
is  a  quarry  operated  by  the  railroad  for  its  own  construction.  It  was  used  in  the  construction  of  the  Bacon  Falls 
bridge  near  West  Paris.  The  stone  lies  iu  rather  irregular  sheets,  generally  from  2  to  4  feet  iu  thickness; 
there  are  frequent  joints  having  an  east  and  west  direction,  and  dikes  parallel  to  these  joints  bound  the  quarry  on 
two  sides.  The  rift  is  on  the  lift,  the  grain  vertical  and  parallel  to  the  jointing.  Quartz  and  feldspar  veins  are 
frequent;  some  patches  occur.  Blocks  9  by  2  by  2  feet  are  the  largest  that  have  been  shipped  from  this  quarry; 
blocks  60  by  10  by  7  feet  have  been  started  by  blasting;  there  are  natural  blocks  in  the  quarry  75  by  20  by  4  feet. 
It  is  a  dai-k  gray,  indistinctly-laminated  biotite  granite,  is  a  safe  and  free-workiug  stone,  and  takes  a  good  jiolish. 

Three  and  a  half  miles  south  of  Turner,  Androscoggin  county,  there  is  a  quarry  jiroducing  granite  for  general 
building  and  cemetery  work,  and  used  chiefly  at  Lewiston,  Auburn,  and  vicinity.  It  was  used  iu  the  construction 
of  the  Lewiston  dam,  the  Episcopal  chxirch,  Lewiston,  and  in  the  Phceuis  block,  Auburn.  The  stone  lies  in  sheets 
of  from  1  foot  to  6  feet  in  thickness ;  the  principal  joints  run  northeast,  and  the  grain  is  parallel  to  them.  The  rift 
is  qiiite  good,  and  is  horizontal  or  in  the  lift.  There  are  occasional  patches  iu  the  stone,  and  white  stripes  are  quite 
frequent.  In  producing  the  material  for  monirmental  work  these  defects  cause  considerable  waste.  Blocks  9  by 
6  feet  by  8  inches  have  been  quarried.  It  is  a  dark  gray  biotite  granite,  is  a  good  and  safe  working  stone,  and 
takes  a  good  polish. 

Two  and  a  half  miles  south  of  the  dip  in  Brunswick,  Cumberland  county,  granite  is  quarried  to  a  limited  extent 
for  underpinning  and  wall  work,  used  at  Brunswick,  Harpswell,  Topsham,  and  Bath.  It  was  used  to  some  extent 
in  Denison's  block,  iu  Brunswick,  and  iu  the  foundation  of  Memorial  hall,Bowdoin  college;  Parish  church,  Portland ; 
Bowdoiu  College  chapel,  cotton  factory  at  Brunswick,  Exchange  building  at  Bangor,  and  paper-mill  at  Topsham. 

Memorial  hall,  Bowdoiu  college,  is  quite  a  large  stone  sti'ucture,  with  two  tall  towers,  iu  Norman  style  of 
architecture.  The  stone  has  stood  exposure  to  the  weather  very  well,  but  from  the  use  of  inferior  mortar  is  greatly 
disfigured  by  white  efQorescences  running  down  from  between  the  stones.  The  material  itself  has  a  uniform  color 
and  the  appearance  of  a  quartz  in  color  and  splinty  cleavage.  The  mica  gives  it  a  glittering  appearance,  even 
when  seen  at  a  distance.  Blocks  40  by  2  feet  by  8  inches  have  been  moved,  and  natural  blocks  of  about  70  by  2 
feet  by  1  foot  are  found  in  the  quarry.  The  stone  is  a  light  gray,  massive  biotite  granite,  and  is  a  good,  safe,  free- 
working  stone,  taking  a  good  polish. 

A  few  miles  south  of  Pownal  Centre  granite  is  quarried  for  monuments,  general  building  purposes,  and  street 
work,  and  to  some  extent  for  columns  and  polished  cemetery  work.  Paving  blocks  are  sometimes  shipped  to 
New  York  city.  The  following  are  some  of  the  buildings  iu  the  construction  of  which  the  material  was  used : 
Gorham  normal  school;  a  section  of  the  Lewiston  dam;  in  the  lower  Lewiston  bridge,  and  the  trimmings  and 
foundations  of  factories  there;  the  stone-work  of  the  Lewiston  and  the  Portland  watei'-works;  a  portion  of  the 
Yarmouth  bridge,  in  Maine,  and  the  larger  part  of  the  lower  story  of  the  new  capitol  at  Albany,  New  York. 
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In  one  of  the  quarries  the  sheets  vary  from  G  inches  to  2  feet  in  thickness;  the  rift  is  on  the  lift,  grain  east  and 
west.  Xo  sap  on  the  sheets  except  on  the  joints,  which  have  an  east  and  west  direction,  and  a  dike  crosses  the 
ipiarry  parallel  to  them. 

In  another  quarry  the  sap  is  (piite  thick  on  the  surface  of  the  sheets,  remarkably  so  compared  toother  quarries 
in  the  vicinity,  but  on  the  lower  sheet  it  is  almost  nothing.  The  sheets  are  usually  less  than  5  inches  in  thickness 
at  the  top;  the  rift  is  horizontal,  the  grain  has  a  northeast  and  southwest  direction,  the  sheets  dip  east,  and  great 
head  joints  run  northeast  and  southwest  through  the  quarry,  though  but  few  of  them  appear.  The  stone  is  quite 
free  from  defects.    Dilces  cross  parallel  to  the  headings. 

Xear  Biddeford,  York  coimty,  granite  is  quarried  for  general  building  purposes  and  cemetery  worlv,  and  to  some 
extent  for  polished  columns.  It  has  been  used  in  the  construction  of  sea-walls  at  Gallup  island,  point  Alton,  Long 
island,  and  Boston  harbor;  in  the  Cross  Ledge  light-house ;  the  foundation  of  the  new  railroad  elevator,  Jersey  City; 
fine  building  on  Broadway,  Xew  Tork  city,  in  which  the  material  is  carved  and  polished ;  forts  Preble,  Scammel, 
and  other  forts  in  Portland  harbor,  and  in  nirmerous  breakwaters  along  the  coast;  supports  of  the  columns,  in 
part,  of  the  Brooklyn  elevated  railroad;  outside  structure  of  the  monument  to  Abraham  Lincoln,  Springfield, 
Illinois;  Boone  Island  light-house,  Maine;  Whalesback  light-house,  in  Portsmouth  harbor,  and  Cochecho  mills, 
Dover,  New  Hampshire,  and  new  docks  in  North  river,  Xew  Tork  city. 

In  one  of  the  quarries  great  seams  and  occasionally  a  dike  parallel  to  them  traverse  it  in  a  northeasterly 
direction,  dipping  steeply  east,  and  being  perpendicular,  with  a  thickness  of  12  feet  or  less.  There  are  also  large 
joints  crossing  at  right  angles  in  sheets,  so  that  the  blocks  are  irregular  in  shape.  The  material  contains  the 
usual  patches  of  the  Biddeford  granite. 

In  another  of  the  principal  quarries  frequent  northeast  and  southwest  seams  traverse  it  with  a  steep  dip  to  the 
east,  and  run  through  the  quarry  from  top  to  bottom,  and  other,  though  much  less  frequent,  seams  at  right  angles 
to  these.  The  stone  consequently  lies  in  parallel  sheets,  dipping  steeply,  and  occasionally  so  cut  by  the  cross-seams 
as  to  be  in  rhomboidal  blocks.    The  rift  is  vertical  and  oblique  to  both  sets  of  joints.    There  are  black  patches. 

Adjoining  this  quarry  is  another  one  having  very  much  the  same  conditions,  but  there  are  long,  nearly  vertical, 
northeast  and  southwest  seams  cutting  through  the  quarry.  The  rift  is  oblique  to  either  set  of  joints.  The  grain 
or  next  easiest  splitting  direction  is  horizontal,  and  the  hardest  splitting  direction  is  parallel  to  the  main  northeast 
and  southwest  joints,  which  is  very  unusual.  There  are  some  horizontal  joints  also,  so  that  much  of  the  jointing 
is  irregular.  In  some  new  openings  in  the  vicinity  there  are  two  sets  of  long  joints  similar  to  those  described  in 
the  preceding,  and  the  stone  lies  more  in  horizontal  sheets  than  in  the  other  quarries ;  these  sheets  are  from  1  foot 
to  7  feet  in  thickness.  The  rift  is  vertical  and  oblique  to  the  two  sets  of  joints.  The  material  is  a  gray  biotite 
granite,  is  a  compact,  safe,  and  free- working  stone,  and  takes  a  good  i^olish. 

Between  Kennebunkport  and  the  Boston  and  Maine  railroad,  in  Tork  county,  granite  is  quarried  to  a  limited 
extent,  chiefly  for  underpinning,  and  used  at  Kennebunkport,  Saco,  and  Biddeford.  The  stone  lies  in  sheets  about 
4  feet  in  thickness  and  in  regular  shape ;  it  contains  patches  and  white  feldspar  streaks.  Blocks  15  by  2  feet  by 
6  inches  have  been  quarried  for  underpinning.  There  are  natural  blocks  75  by  30  by  4  feet.  It  is  a  light  gray  biotite 
granite,  coarse  in  texture,  and  massive. 

From  7  to  10  miles  north  and  northwest  of  Kennebunkport  there  are  quarries  producing  granite  for  general 
building  purposes,  polished  columns,  monuments,  and  cemetery  work.  Among  the  structures  in  which  the  stone 
was  used  are  the  Creshore  works  at  Portsmouth,  and  the  vault  of.a  bank  at  Exeter,  New  Hampshire ;  Newburyport 
Savings  bank  and  a  Catholic  church ;  and  the  foundation  of  the  Boston  Bridge  Company's  building,  Cambridge, 
Massachusetts. 

In  one  of  the  i^rincipal  quarries  the  stone  lies  in  rather  irregular  sheets  and  is  irregularly  jointed.  The  sheets 
vary  in  size,  one  being  from  9  to  12  feet  in  thickness.  The  most  prominent  joints  run  southeast,  and  the  rift  is 
parallel  to  these,  though  not  well  defined  in  any  direction.  There  are  occasional  patches.  In  another  one  of  the 
quarries  the  sheets  are  not  well  marked,  and  the  stone  lies  between  great  headings  running  X.  50°  E,,  and  dipping 
steeply  to  the  westward.  The  rift  is  vertical  and  at  right  angles  to  the  course  of  the  headings.  There  are  few 
patches. 

In  another  quarry  the  stone  lies  in  sheets  varying  from  5  to  9  feet  in  thickness.  The  principal  vertical  joints 
run  southwest  through  the  quarry  at  intervals,  and  there  is  a  dike  crossing  it  parallel  to  these  joints.  There  are 
also  some  large  headings  at  right  angles  to  these.  The  rift  is  vertical  and  parallel  to  one  set  of  headings. 
Patches  are  few.  Blocks  18  by  20  feet  by  20  inches  have  been  quarried,  and  there  are  natural  blocks  of  50  by  30 
by  12  feet.    The  stone  is  a  gray  biotite  granite,  massive,  and  coarse  in  texture. 

Four  miles  southeast  of  South  Berwick,  Tork  county,  granite  is  extensively  quarried  for  general  building 
purposes  and  cemetery  work.  The  following  are  some  of  the  structures  in  which  it  was  used :  Stratford  Company's 
house,  near  Dover,  Xew  Hampshire ;  stone-work  of  the  Cunningham  shoe  factory,  and  a  large  tomb  in  the  cemetery 
at  South  Berwick,  Maine.  This  quarry  has  not  been  sufficiently  developed  to  show  the  jointing,  which  at  present 
seems  very  irregular.    The  stone  is  free  from  patches  and  the  rift  is  horizontal. 
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:SEW  TIAMPSniRE. 

[Compiled  maiuly  IVoui  notes  of  rrofessor  C.  II.  Hitchcock.] 

GRANITES. 

At  Plynioutli,  Gralton  county,  a  massive,  gray  biotite  granite  is  quarried  for  general  building  i)urposes,  culverts, 

and  monumental  work.    The  euherts  of  the  Bo.ston,  Concord,  and  Montreal  railroad  are  built  of  tlic  Grafton 

granite.     Natural  blocks  20  by  15  l)y  10  feet  are  found  iu  the  quarry,  and  the  material  of  the  stone  lies  in  horizontal 

sheets  from  -'  to  10  feet  in  thickness. 

At  Lebanon,  Grafton  county,  the  granite,  jjroperly  a  biotite-cpidote  gneiss,  is  quarried  for  general  building 
and  cemetery  -work.  The  principal  markets  are  Lebanon  and  Ilanov.er,  Vermont.  Natural  blocks  10  by  10  by 
40  feet  are  found  in  the  quarry.  There  arc  obscure  .signs  oi'  stratification,  and  dijis  about  70°  northwest.  All  the 
quarries  here  show  the  same  features  of  dip.  The  workable  granite  is  in  liorizontal  sheets,  and  the  workmen  follow 
the  material  horizontally  into  the  hill.  The  Joints  dip  70°  easterly  ;  one  or  two  have  a  southeast  direction.  The 
rift  is  horizontal.     (See  Gcologiml  Brport  of  ^cw  HampsJiire,  Vol.  II,  p.  355:  "  Inverted  Dij).") 

At  Hanover,  near  Enfield  village,  Grafton  county,  a  gray,  massive  biotite  granite  is  quarried  for  general 
building  purposes.  The  priuci])al  market  is  Hanover,  New  Hampshii-e.  The  stone  lies  in  sheets  varying  from  6 
inches  to  9  feet  in  thickness.  It  is  coarse  in  texture  and  not  susceptible  of  a  good  i^olish.  Natural  blocks  200  by 
12  by  9  feet  are  found,  and  blocks  23  by  9  by  8  feet  have  been  quarried.  Discolored  joints  are  found  at  all  depths 
to  which  the  stone  has  yet  been  quarried. 

At  Eumney,  Grafton  county,  a  gray,  massive  biotite  granite  is  quarried  for  monumental  and  building  purposes. 
The  stone  was  used  iu  the  construction  of  the  Franklin  monument  at  Plymouth.  It  lies  in  horizontal  sheets,  and 
the  largest  natural  blocks  are  20  by  5  by  5  feet.  It  is  pronounced  by  Professor  Hitchcock  to  be  of  the  same  horizon 
(Montalban)  as  the  Concord  granite. 

At  Sunapee,  Sullivan  county,  a  massive,  biotite-muscovite  granite  is  quarried  for  monumental  and  building 
purposes,  and  is  used  principally  at  Newport  and  Claremont.  There  are  two  principal  varieties  as  to  color,  a  light 
gray  and  a  dark  gray.  The  sheets  have  a  dip  of  25°  west.  Of  the  two  kinds  of  granite  which  have  been  protruded 
through  the  pori>hyritic  gneiss  at  this  place  black  granite  is  the  oldest,  which  is  known  from  the  fact  that  pieces 
of  it  are  found  iu  the  light-colored  granite.  This  light  granite  is  really  the  equivalent  of  what,  in  Professor 
Hitchcock's  report  on  New  Hampshire,  is  called  the  "Upper  Bethlehem",  but  he  pronounces  it  an  eruptive  granite. 
Dr.  George  W.  Hawes,  iu  his  first  catalogue  of  lithology  for  New  Hampshire,  calls  this  black  gTanite  a  mica  schist. 
The  black  granite  has  the  usual  appearance  of  an  erupted  mass ;  the  ledge  of  white  granite  does  uot  reach  100  feet 
in  width,  therefore  the  quarry  is  limited  though  well  situated.  The  seam  of  epidote  lies  between  the  two  granites. 
Both  varieties  are  compact,  good,  and  safe  stones  to  work,  and  take  a  high  polish. 

At  West  Concord,  Merrimack  county,  a  massive,  gray  biotite-muscovite  granite  is  quarried  for  general  building 
purposes  and  cemeteries.  Among  the  iiromineut  buildings  in  which  the  stone  was  used  are  the  Horticultural 
hall.  Security  bank,  the  city  hall,  and  Masonic  temple,  Boston ;  the  Philadelphia  city  and  county  building  (part), 
and  the  Massachusetts  state  prison,  and  the  Herald  building,  Boston. 

At  Concord  a  massive  biotite-muscovite  granite  is  quarried  for  monumental  and  building  purposes.  Among 
the  prominent  buildings  iu  the  construction  of  which  this  stone  has  been  used  are  the  Life  Insurance  Comjtany's 
building,  Boston ;  monument  to  the  discoverer  of  anassthetics,  at  Public  garden,  Boston,  and  the  Cadet  monument 
Mount  Auburn  cemetery,  Cambridge,  Massachusetts;  soldiers'  monument,  Concord,  Massachusetts;  Charter  Oak 
Insurance  building,  Hartford,  Connecticut;  Jordan  &  Marsh's  building;  soldiers'  monument  at  Manchester,  New 
Hampshire ;  Equitable  Life  Insurance  and  Germanla  Savings  Bank  buildings,  and  the  city  hall  and  Horticultural 
hall,  Boston,  Massachusetts.  It  is  a  good,  safe,  and  free  stone  to  work,  and  takes  a  high  i:)olish.  For  commercial 
purposes  this  granite  is  divided  into  four  classes:  1st,  the  best  for  monumental  work;  2d,  the  next  best  for 
general  building  purposes,  where  one  good  face  is  sufiScient;  3d,  second  quality  of  stock,  including  much  of  the 
underpinning  for  ordinary  dwelling-houses,  steps,  capping  for  walls,  and  hitching  posts;  4th,  foundation  stones, 
piers,  and  abutments,  and  other  uses  in  which  uniformity  of  color  is  not  desired. 

Some  of  the  principal  quarries  are  situated  on  what  is  known  as  Eattle  Snake  hill,  which  elevation  consists 
almost  wholly  of  a  granite  formation.  The  stone  on  the  south  side  is  very  light  colored;  that  on  the  north  side  is 
darker.  The  elevation  is  GOO  feet  above  the  Merrimack  river,  and  the  distance  from  the  river  to  the  crest  of  the  hill  is 
2  miles.  The  surface  of  the  rock  is  polished  down  by  glacial  action  as  smooth  as  an  earthen  plate.  There  are 
some  patches  of  a  darker  color  than  the  ]ne.vailing  material,  some  of  which  are  IS  inches  in  diameter'.  Masses  of 
quartz  from  1  inch  to  G  inches  iu  diameter  occasionally  occur  iu  the  stone.  The  rift  inclines  to  the  west  about  1  inch 
to  the  foot,  and  the  grain  is  vertical,  having  a  north  and  south  direction.  There  are  also  some  joints  having  a 
.southeast  and  northwest  direction  crossing  the  regular  east  autl  west  joints.  In  one  of  the  priucii)al  quarries  on 
the  cast  side  of  the  hill  the  stone  fractures  best  with  an  east  and  west  line. 

Oak  hill  is  a  .similar  elevation  to  Eattle  Snake  hill,  and  is  also  a  granite  formation,  but  the  material  is  usually 
coarser  and  more  broken.    Dikes  running  through  the  hill  cause  variations  in  the  structure  of  the  mass. 

A  massive,  gray  biotite-muscovite  granite  is  quarried  at  Allenstowu,  Merrimack  county,  for  general  building 
purposes  and  cemetery  work.     The  natural  advantages  of  this  quarry  are  of  the  very  best,  and  1:qv^  of  the  New 
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Ilainpsliire  quarries  are  better  situated  for  drainage,  size  of  sheets,  availability,  and  couvenieuce  to  railroad  and 
markets.  It  is  on  the  Concord  railroad,  midway  between  Concord  and  Manchester.  The  material  is  of  medium 
line  texture,  and  is  Jointed  horizontally  and  vertically.    There  are  natural  blocks  SO  by  20  by  10  feet. 

At  Durham,  Stratford  county,  a  massive,  gray  biotite  granite  is  quarried  for  foundations  and  for  flagging.  It 
was  used  in  the  foundation  of  Sawyer's  mill,  and  most  of  the  buildings  in  Dover,  and  is  transported  by  boat  and 
wagon.  It  is  coarse  in  texture,  and  is  a  good  and  safe  stone  to  work,  taking  a  good  polish.  It  lies  in  sheets  of  fiom 
0  inches  to  2  feet  iu  thickness,  inclining  to  the  west.  There  are  natural  blocks  20  by  15  by  -1  feet  in  thickness.  It 
lies  at  the  horizon  called  by  Professor  Hitchcock  "  Exeter  .syenite  ". 

At  Eaymond,  Eockingham  county,  a  pinkish-gray,  indistinctly-laminated  biotite  granite  is  quarried  for  general 
building  purposes  and  cemetery  work.  The  principal  markets  are  the  large  towns  in  the  neighborhood.  The 
stone  was  iised  iu  the  foundations  of  the  custom-house  at  Portsmouth.  The  texture  is  medium  fine,  and  has  a 
jointing  similar  to  the  granite  quarried  at  Manchester.  Blocks  24  feet  square  have  been  quarried.  This  granite 
works  well  and  takes  a  good  polish.  Professor  Hitchcock  reports  this  stone  as  weak  and  not  likely  to  be  much  used 
save  where  good  stone  is  scarce,  as  in  the  lower  part  of  Xew  Hampshire. 

At  Peterborough,  Hillsborough  county,  a  light  gray,  laminated  muscovitebiotite  granite  is  quarried  for 
general  building  purposes  and  curbing.  The  principal  markets  are  Worcester,  Lowell,  and  Lawrence,  Massachusetts. 
This  stone  is  sometimes  called  a  gneiss  from  its  distinctly-laminated  structure ;  it  would  perhaps  be  more  proper  to 
term  it  a  gneiss  than  a  granite.  It  splits  readily  in  the  direction  of  the  lamination  and  takes  a  good  polish.  The 
texture  is  coarse,  and  the  sheets  incline  70°  to  75°  west.  Blocks  28  by  6  by  10  feet. have  been  quarried,  and  natural 
blocks  36  by  6  by  12  feet  are  found  in  the  quarry. 

At  Milford,  Hillsborough  county,  a  gray,  indistinctly-laminated  biotite  granite  is  quarried  for  general  building 
purposes  and  cemetery  work.  The  prominent  buildings  in  the  construction  of  which  this  stone  has  been  used  are 
the  Merchants'  exchange,  Nashua,  and  the  engine-house  at  Lowell;  the  town  hall  at  Wakefield  and  court-house 
in  Worcester,  Massachusetts ;  and  the  Wilcox  block,  at  Windsor,  Connecticut. 

There  is  quite  a  number  of  difl'erent  quarries  iu  this  granite  near  Milford,  and  the  material  is  generally  a 
good  and  safe  stone  to  work,  taking  a  good  jjolish.  Blocks  of  any  desired  size  are  found  in  these  quarries,  and  in 
many  places  there  are  irregular,  large,  vertical  dirt  joints,  and  in  some  of  them  coarse  sand  from  2  inches  to  2  feet 
iu  thickness  separates  the  sheets. 

At  Mason,  Hillsborough  county,  a  gray,  indistinctly-laminated  biotite  granite  is  quarried  for  cemetery  and  street 
work  and  general  building  purposes.  The  principal  markets  are  Lowell,  Worcester,  and  Walton,  Massachusetts. 
There  is  quite  a  number  of  very  coarse  granite  veins,  varying  in  thickness  from  2  inches  to  2  feet,  which  are  called 
'■salt  veins"  by  the  quanymen.  The  larger  blocks  of  granite  are  quarried  with  facility,  by  reason  of  the  existence 
of  these  small  veins.  The  stone  is  of  medium-fine  texture,  is  good  and  safe  to  work,  and  takes  a  very  high  polish. 
In  one  of  the  principal  quai-ries  the  typical  two  sets  of  joints  cross  each  other,  and  ai'e  very  regular,  a  fact  which 
is  not,  however,  unusual  in  tire  granite  of  this  region.  Seams  of  clay  sometimes  are  infiltrated  into  the  joints. 
With  regard  to  the  joints  Pi'ofessor  Hitchcock  states  that  all  the  ISTew  Hampshire  quarries  have  usually  the 
following:  1st,  a  set  of  horizontal  seams  or  joints,  enabling  the  workmen  to  raise  the  stone  parallel  to  the  surface; 
2d.  vei'tical  joints,  usually  well  i^ronounced;  3d,  scattering  joints,  often  causing  the  rectangular  blocks  produced 
by  the  first  two  sets  to  become  wedge-shaped.  Sometimes  only  one  of  these  wedges  is  worked.  Invariably  these 
seams  that  are  highly  inclined,  if  pronounced,  carry  some  dirt  derived  from  muddy  water.  Many  quarries  have 
no  scattering  joints  at  all.    The  line  governing  their  occurrence  has  not  yet  been  discovered. 

Near  Nashua,  Hillsborough  county,  a  light  gray,  indistinctly-laminated  muscovite  granite  is  quarried  for 
foundation  and  dimension  work.  This  stonfi  is  well  adapted  to  foundations,  buildings,  and  street  and  cemetery 
work,  where  simple  rock-faced  work  is  required,  but  is  not  adapted  to  ornamental  or  fine  hammered  work.  For 
better  classes  of  building  purposes  in  this  vicinity  the  Nashua  granite  is  used,  and  the  Concord  granite  for 
ornamental  work.  Slabs  20  feet  long,  for  cemetery  borders  and  underpinning,  have  been  obtained  from  this 
quarry. 

At  Wilson  hill,  li  miles  from  Manchester  station,  Concord  railroad,  Hillsborough  county,  a  pinkish-gray, 
indistinctly-laminated  biotite  granite  is  quarried  for  foundations  and  underpinnings  and  trimmings  for  buildings. 
The  principal  market  is  Manchester.  It  is  assigned  geologically  to  the  lake  gneiss.  The  texture  is  coarse,  and  has 
the  usual  horizontal  and  vertical  jointing  of  New  Hamjishire  granites.  It  is  of  value  chiefly  because  within  the 
limits  of  the  considerable  city  of  Manchester. 

At  Fitzwilliam,  Cheshire  county,  a  massive  gray  granite  is  quarried  for  general  building  jjurposes,  ornamental 
work,  and  paving.  The  in  incipal  markets  are  New  England  and  the  west.  Among  the  structures  in  which  this  stone 
has  been  used  are  Saint  Paul's  church,  Worcester,  and  the  trimmings  of  Murdock  block,  and  the  national  bank, 
Wiuchendon,  Massachusetts ;  soldiers'  monument  at  Granville,  New  York ;  Iveene  (New  Hampshire)  courthouse ; 
court-house  at  Albany,  New  York ;  trimmings  of  Morse  Institute,  Natick;  court-house  at  Fitch  burg,  and  Krufi's  block. 
Pearl  street,  Boston,  3Iassachusetts.  The  Fitzwilliam  granite  is  of  a  fine  or  medium-fine  texture,  and  varies  in  its 
ingredients  so  that  the  microscope  shows  specimens  from  some  quarries  to  be  muscovite-biotite  granite ;  from  others, 
biotite  granite;  and  some  of  the  material  is  laminated  so  that  it  may  be  termed  a  gneiss.    Iu  one  of  the  principal 
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quarries  there  is  a  liglit  gray  muscovite  granite  ami  a  dark  gray  hiotite  granite.  The  geological  horizon  is  that  of 
the  Montalbau  Areluvan  rocks.  The  position  of  one  of  these  quarries  is  jucntioued  as  particularly  favorable;  it  is 
located  on  the  broad  north  slope  of  a  hill,  drains  itself,  and  ii  very  large  surliiee  has  been  exposed  to  view.  If  at 
all  defective,  it  is  in  the  existence  of  many  thin  sheets.  The  Fitzwilliam  granites  are  generally  compact,  free,  and 
safe-working  stones,  taking  good  polish. 

One  and  oue-<juarter  miles  east  of  the  depot  of  Marlborough,  Cheshire  county,  a  gray,  massive  biotite 
"Tauite  is  quarried  for  building  and  paving  purposes.  Among  the  prominent  buildings  in  the  construction  of  which 
this  stone  was  used  are  a  chiu'ch  and  the  Union  depot,  Worcester,  Massachusetts;  stone  mill  at  Harrisonville, 
railroad  bridge  at  Keene,  and  library  building  in  Marlborough,  New  Hampshire.  The  stone  lies  iu  sheets  which 
are  inclined  from  2°  to  5°,  and  vary  in  thickness  from  3  inches  to  3  feet.  There  are  natural  blocks  as  large  as  30 
bj-  li  by  2  J  feet.     The  stone  is  good  and  safe  to  work,  and  takes  the  highest  polish.     Geological  horizon,  Montalban. 

At  Troy,  Cheshire  county,  granite  is  occasionally  quarried  for  local  purposes.  It  was  used  in  the  construction 
of  the  bank  and  court-house  in  Fitchburg.  Some  of  the  (piarries  there  produce  excellent  material  for  curbing, 
being  hard  and  brittle,  but  free  from  iron. 

At  Ivoxbury,  Cheshire  county,  granite  is  occasionally  (juarried  for  local  purposes,  and  it  was  used  to  some 
extent  in  the  construction  of  the  state-house,  in  Albanj',  Xew  York,  which  was  in  fact  the  chief  purpose  for  which 
the  quarries  were  operated. 

VERMONT. 
[Compiled  mainly  from  notes  of  Professor  C.  H.  Hitclicock.] 
MARBLES  AND  LIJIESTOXES. 

The  noted  marble  districts  of  Vermont  are  in  the  vicinity  of  Eutland  and  Sutherland  Falls,  Eutland  county ; 
Dorset,  Bennington  county,  and  on  the  islands  and  near  the  shores  of  lake  Champlaiu,  in  Grand  Isle  and  Franklin 
counties,  known  generally  as  Lake  Champlaiu  marble.  The  marble  of  Eutland  and  Bennington  counties  is  used 
very  extensively  throughout  the  United  States  for  general  building  and  monumental  purposes,  and  is  among  the 
most  widely  kuowu  marbles  in  the  country.  According  to  the  classification  adopted  in  this  report,  this  material 
varies  sufficiently  in  its  comiiositiou  so  that  some  of  it  may  be  properly  called  a  limestone,  some  of  it  a  magnesian 
limestone,  and  some  calcareous  dolomite.  Like  nearly  all  the  other  material  known  iu  the  markets  as  marble  which 
is  quarried  iu  this  country,  it  belongs  to  the  Lower  Silurian  foritiatiou.  The  strata  of  the  rock  are  usually  inclined 
at  various  angles,  and  the  courses  are  of  such  thickness  and  the  jointing  is  of  such  a  nature  that  blocks  of  any  desii-ed 
size  maj'  be  obtained.  In  color  it  varies  from  white  to  a  dark  bluish,  and  some  of  the  white  is  of  such  quality  that 
it  is  used  for  statuary  purposes. 

The  Lake  Champlaiu  marble  from  Swanton,  Isle  La  Motte,  and  other  places  iu  this  district  varies  in  its 
composition  so  that  it  is  sometimes  a  magnesian  limestone  and  sometimes  a  dolomite.  It  is  used  chiefly  for  interior 
work,  mantels,  tables,  inlaid  work,  and  tiling,  and  may  be  seen  in  many  of  the  mos't  important  structures  iu  the 
country.  It  is  of  various  mottled  and  variegated  colors.  Some  of  the  quarries  i^roduce  black  marble.  The 
variegated  appearance  of  some  of  this  ma^:ble  is  heightened  by  its  highly  fossiliferous  nature. 

GE.\X1TES. 

Nearly  all  of  the  granites  quarried  iu  Vermont  are  of  the  Calciferous  mica-schist,  a  formation  which  Hitchcock 
states  may  be  as  late  as  Devonian,  certainly  not  earlier  than  Upper  SUuriau.  They  are  usually  biotite  granites  of 
various  shades  of  gray,  and  have  not  as  extensive  a  use  throughout  the  country  generally  as  the  New  England 
granites  situated  on  the  coast — a  fact  probably  due  to  the  less  expensive  means  of  transportation  of  the  coast 
gTanites.  The  Saint  Johnsbury  granite,  which,  according  to  Wiuchell,  belongs  to  the  lake  group  of  New 
Hampshire,  is  quarried  extensively,  and  is  marketed  chiefly  in  the  neighboring  cities  of  New  York. 

SLATES. 

The  important  slate  formation  of  Eutland  county,  Vermont,  is,  according  to  Hitchcock,  of  Cambrian  age. 
The  lariucipal  quarries  are  near-Northfleld,  Castleton,  Fairhaveu,  Poultney,  and  Powlet,  and  produce  material 
for  roofing,  mantels,  billiard  tables,  tiles,  school  slates,  trays,  sinks,  furniture,  and  for  ornamental  and  various 
other  purposes.  The  different  colored  slates  obtained  are  chiefly  a  bluish-black,  purple,  and  gi-een.  They  are  used 
thi'oixghout  the  United  States  for  the  purposes  before  mentioned. 

CONNECTICUT. 

[Compiled  mainly  from  notes  by  Harrison  W.  Lindsley.] 

BKOWN  AND  RED  SANDSTONE,  TRLVSSIC  FORMATION. 

The  surface  rocks  of  Connecticut  are  Archaean  rocks,  covering  most  of  the  area  of  the  state ;  a  small  Lower 
Silurian  area,  chiefly  in  the  northwest  corner  of  the  state,  producing  limestones  which  thus  far  have  been  quarried 
only  to  a  limited  extent  for  irarposes  of  construction ;  and  the  Triassic  rocks  of  the  Connecticut  valley,  extending, 
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according  to  Professor  J.  D.  Daua,  from  New  Haven,  ou  Long  Island  sound,  to  northern  Massachusetts,  having  a 
length  of  110  miles  and  an  average  width  of  20  miles.  Tliis  formation  furnishes  the  celebrated  brown  sandstone 
quarried  at  Portland  and  at  other  places  in  the  Connecticut  valley.  The  principal  quarries  are  at  Portland  and  at 
Middletown,  ou  the  east  bank  of  the  Connecticut  river,  near  the  junction  of  the  Air-Line  and  the  Connecticnt 
Valley  railroads,  in  Middlesex  county.  These  quarries  are  operated  on  a  very  extensive  scale,  and  the  most  improved 
methods  of  quarrying  are  iu  use,  the  work  being  largely  done  with  steam  channeltng-machines,  as  the  stone  is  of 
such  a  nature  that  it  is  readily  cut  in  this  way. 

The  "  Connacticut  browustone  ",  as  it  is  known  iu  the  market,  is  extensively  used  for  all  kinds  of  building  and 
monumental  work  iu  the  principal  cities  of  the  Atlantic  border,  in  Canada,  and  in  Chicago.  Most  of  the  fronts  ou  Fifth 
and  Madisou  avenues,  Xew  York  city,  are  built  of  this  stone.  Transportation  is  by  boat  and  by  rail.  The  wharves 
are  situated  within  100  yards  of  the  quarries,  and  railroad  tracks  are  extended  into  the  quarries.  The  material  is 
very  uniform  iu  character  and  appearance.  A  considerable  quantity  of  stone  from  each  of  the  quarries  was  used  iu 
the  constructiou  of  the  Vanderbilt  browustone  house  ou  Fifth  avenue,  Kew  York,  and  was  used  indiscriminately  iu 
the  front  of  the  building.  Blocks  about  30  by  7  by  7  feet  have  been  moved  in  the  quarry,  and  there  are  natural  blocks 
as  large  as  100  by  50  by  20  feet,  so  that  blocks  of  auy  desired  size  may  be  obtained.  This  stone  splits  iu  uniform 
layers  from  oue-sixteenth  of  an  inch  in  thickness  to  15  or  20  feet  thick.  The  texture  is  medium  as  to  fineness  of 
grain  compared  with  other  sandstones,  and  is  very  uniform.  According  to  Dana  this  sandstone  is  largely  a  granitic 
sand-rock  made  of  pulverized  granite  or  gneiss.  The  following  analysis  of  a  specimen  was  obtained  by  Mr.  F.  W. 
Taylor,  chemist  of  the  Xatioual  Museum : 

Per  cent. 

Silica 69.94 

Iron  sesquioxide 2.48 

Alumina 13. 55 

Limo 3.09  ■ 

Magnesia trace 

Soda 5.43 

Potash 3.30 

Ignis  iron 1.01 

JIanganic  oxide 0.  70 

99. 5U 

The  Couuecticut  browustone  should  iuvariably  be  laid  in  walls  as  ■  ^  lay  iu  the  quarry  bed,  as  the  signs  of 
stratification  are  usually  distinct,  and  the  material  has  a  tendency  to  split  ^hen  set  ou  edge. 

There  are  also  extensive  browustone  quarries  at  East  Haven,  near  a^gv^  Haven,  ou  the  Air-Line  railroad.  The 
stone  at  these  quarries  differs  in  some  respects  from  that  quarried  at  Portland ;  it  is  here  a  reddish,  rather  coarse 
stone,  containing  much  quartz  iu  grains,  and  is  employed  chiefly  for  foundations,  underpiuuings,  and  railroad  work 
at  Xew  Hareu,  aud  by  the  railroad  companies  of  Connecticut  and  Massachusetts.  It  was  used  iu  the  construction 
of  Saint  Paul's  church,  New  Haven,  aud  for  the  abutments  aud  piers  of  numerous  railroad  bridges.  The  stone 
is  iu  quite  uniform  layers  2  or  3  feet  in  thickness,  and  blocks  20  by  4  by  3  feet  have  been  obtained.  The  joints  are 
not  frequent  and  are  quite  irregular. 

Small  quarries  of  the  Triassic  sandstone  are  operated  at  several  other  points  chiefly  for  local  use.  Among  these 
points  may  be  mentioned  Bnckland  station,  Hartford  county,  on  the  Hartford,  Providence,  and  Fishkill  railroad, 
where  stone  of  a  very  beautiful  reddish  color,  but  slightly  coarser  grained  than  the  Portland  stone,  is  obtained. 
The  material  here  seems  to  be  in  every  way  suitable  to  all  general  building  purposes,  and  can  be  obtained  iu  blocks 
of  any  size  ordinarily  required.    The  quarry  has  also  good  facilities  for  transportation  by  rail. 

At  Hayden's  station,  within  a  few  yards  of  the  Xew  York,  New  Haven,  and  Hartford  railroad,  is  a  quarry  of 
brown  sandstone  formerly  operated  to  supply  stone  for  the  dam  at  Windsor  ferry.  It  has  been  operated  for  local 
uses  for  a  hundred  years.  The  stone  is  similar  to  the  Portland  stone,  but  somewhat  redder  in  color,  and  as  there 
are  good  facilities  for  transportation,  both  by  railroad  and  river,  it  may  be  of  importance  iu  the  future. 

At  SuflSeld,  Hartford  county,  there  are  a  number  of  small  browustone  quarries,  none  of  which  have  been  operated 
except  for  local  or  private  purposes.  Other  quarries  are  operated  for  local  purposes  at  Newingtou,  Hartford  comity, 
Farmington,  and  Forestville.  It  will  be  noticed,  however,  that  the  extensive  quarrying  iu  Connecticut  ou  this 
foi'mation  is  done  only  at  Portland  and  East  Haven. 

The  principal  quarries  ou  the  trap  dikes  of  the  Triassic  age  in  Connecticut  are  at  East  rock  and  West  rock, 
north  of  Xew  Haven.  The  material  here  is  diabase,  nearly  black  in  color,  fine  aud  uniform  iu  texture,  aud  it  is  used 
for  cellar  stone  and  street  paving  in  New  Haven.  This  rock  is  much  cut  by  irregular  joints,  so  that  blocks  of  a  size 
.suitable  only  for  cellar  work  and  iiaving  stone  can  be  obtained ;  however,  it  serves  well  for  these  purposes. 

GKANITE  AND  SYENITE. 
Extensive  quarries  of  granite  and  gneiss  are  located  at  various  points  iu  the  state,  especially  near  Thomaston 
and  Eoxbury,  iu  Eichfield  county;  on  Long  Island  sound,  in  Fairfield  county;  near  Ausonia,  Branford,  and  Stony 
creek,  New  Haven  county  J  Middletown  and  IIaddam,^liddlesex  county;  and  near  Lyme,  Niautic,Groton,  aud  Mason's 
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island,  New  Loudon  county.  The  Connecticut  granites  and  gneisses  are  usually  line  grained  and  light  gray  in 
color,  and  the  appearance  is  usually  so  characteristic  as  to  distinguish  them  from  other  granites  of  the  Atlantic 
Coast  states. 

At  Sterling,  ^Yindham  county,  a  biotite  gneiss,  rather  coarse  in  texture,  and  varying  in  color  from  gray  to 
li"ht  gray  with  a  pinkish  tint,  is  extensively  quarried  for  general  building  purposes,  monuments,  and  street  work, 
and  is  shiiiped  chiefly  to  Willimantic,  Jewett  City,  Danielsonville.  and  lialtic,  Connecticut,  and  to  Piovidence  and 
Warwick,  Khodc  Island.  Among  the  structures  in  which  it  has  been  used  are  the  Furnace  block  in  'Williniantic,  the 
Baltic  mill,  and  mills  at  Warwick,  Ehode  Island. 

Near  Thomaston,  on  the  Nangatuok  railroad,  a  light  gray  biotite-mnscovite  granite  is  quarried  extensively 
for  general  building  purposes,  and  shipped  to  Waterbury  and  the  towns  in  the  western  i)art  of  Connecticut 
o-enerally.  Among  the  buildings  in  which  it  was  used  are  the  United  States  building  (front),  Xew  Haven,  and  the 
Episcopal  church,  Waterbury.  The  material  in  the  quarry  lies  in  quite  irregular  sheets,  nsuaily  inclined  about  20°, 
and  has  a  slightly  gneissoid  or  la7niuate<l  structure. 

At  Eoxbury,  the  granite  quarried  for  curbs,  foundations,  and  paving,  and  employed  chiefly  in  Daubury, 
Connecticut,  and  Xew  York  city,  is  similar  in  structure  and  composition  to  the  Thomaston  granite. 

The  quarries  on  tlie  shore  of  Long  Island  sound  produce  a  horublende-biotite  gneiss,  used  extensively  for 
foundations,  underpinnings,  footings,  and  piers  in  New  York  city  and  Brooklyn.  Transportation  is  by  schooner  on 
Long  Island  sound.     The  color  of  this  nuiterial  is  a  very  dark  gray,  approaching  black. 

Near  Ausonia  a  blui.sh-gray  muscovite-biotite  gneiss  is  quarried  for  general  building  purposes  and  used  in  the 
vicinity,  at  New  Haven  and  Bridgeport.  Among  the  structures  iu  which  it  was  used  are  the  copper-mill  and  clock 
shops  in  Ansonia,  and  Howard  Avenue  church,  New  Haven.  This  gneiss  splits  very  evenly  in  slabs  of  almost  any 
thickness.  Slabs  of  4  inches  in  thickness  can  be  obtained  about  2  feet  in  width  and  from  4  to  6  feet  long.  The  rock 
on  the  natural  surface  looks  fibrous  like  a  piece  of  straight-grained  wood,  and  spUts  vertically  in  the  direction  of  this 
grain  as  well  as  iu  the  plane  of  the  quarry  bed.  It  can  be  successfully  x>olished  only  at  right  angles  to  the  plane  of 
lamination.  A  lai'ge  seam  of  quartz  about  6  feet  square  in  the  section  crosses  on  toj^  of  this  quarry  in  almost  a 
straight  line,  having  a  direction  northeast  and  southwest.  This  rock  is  exposed  at  many  points  iu  the  vicinity,  and 
probably  could  be  profitably  worked  at  nearly  all  of  the  outcrops. 

Near  Branford  the  material,  though  locally  called  granite,  is  a  biotite  gneiss,  and  has  thus  far  been  used  for 
breakwaters  and  coast  eugiueering  works  at  fort  Jefferson  and  New  Haven.  A  portion  of  the  breakwater  iu  New 
Haven  harbor  was  coustructed  of  this  material  It  is  shipped  in  barges.  This  stone  is  not  very  uniform  iu  texture 
and  color;  even  in  the  same  quarry  it  varies  in  color  from  dark  gray  to  a  pink. 

A  biotite  granite  is  quite  extensively  quarried  at  Leetes  Island  station,  6  miles  east  of  Branford,  on  the  Shore 
Line  railroad,  iu  New  Haven  county.  It  is  used  for  general  and  ornamental  purposes,  chiefly  iu  New  Y-ork  city. 
Among  the  structures  iu  which  it  has  beeu  used  are  the  bridges  at  Springfield  and  Harlem.  It  is  transported  by 
boats. 

The  stone  quarried  at  Arnold's  station  and  Maromas  station,  ou  the  Connecticut  Valley  r.ailroad,  iu  Middlesex 
county,  is  a  very  dark  gray  or  black  horublende-biotite  gneiss,  varying  from  fine  to  coarse  in  texture,  and  used  chiefly 
for  curbs,  flagging,  and  ste^is  and  street  work  at  Philadelphia,  Pennsylvania,  Camden.  New  Jersey,  and  Siiring- 
field,  Massachusetts.  It  is  transported  by  schooners  and  boats.  This  rock  is  cousiderably  marked  with  fine  white 
veins  fi'om  one-eighth  of  an  inch  to  2  inches  wide  running  ir-regularly  through  it.  There  are  occasional  quite 
large  veins  of  quartz,  much  stained  with  iron,  running  through  the  ledge,  but  the  iron  stains  are  only  on  the  surface. 
This  stone  was  called  blue-stone  in  the  market  before  the  North  River  blue-stone  was  extensively  used.  There  is  a 
streak  running  through  portions  of  the  ledge  of  very  much  fluer  aud  darker  colored  stone,  which  splits  with  a  smooth, 
almost  black  surface,  due  to  the  black-mica  scales.  Nearly  all  the  mica  iu  this  rock  is  black,  and  to  this  fact  is  due 
the  very  dark  color  of  the  material. 

Material  of  a  similar  nature  has  been  quarried  at  Deep  river,  at  Saybrook,  Hadlyme,  and  Haddam,  on  the  east 
bank  of  the  Connecticut.  In  the  principal  quarries  the  cleavage  is  nearly  vertical  and  at  light  angles  to  the  beds, 
thus  making  it  easy  to  obtain  blocks  of  required  shape. 

At  Maromas  station  the  quarry  rock  is  without  any  jointiug  or  division  into  sheets,  being  a  solid  mass, 
excepting  near  the  surface.  It  splits,  however,  very  easily  in  horizontal  i)lanes  in  au'y  thickness,  is  very  uuiform 
in  appearance  throughout,  and  very  easily  quarried.  The  quarry  is  at  such  a  level  that  it  can  be  drained  by  the 
siphon.  It  is  close  to  the  Connecticut  river  and  the  Connecticut  Valley  railway,  so  that  the  facilities  for 
transportation  are  good. 

The  quarries  near  Lyme,  Niantic,  ( Jroton,  aiul  Mason's  island  produce  chiefly  a  gray  biotite  graiiite.  There  is, 
however,  one  quarry  near  I>yme  producing  a  red  granite,  locally  called  "  red  porphyry  ".  The  texture  is  coarse  aud 
poi-phyritic ;  it  is  used  for  general  building  and  ornamental  purjioses,  chiefly  at  Newport,  Khode  Island.  Some  of 
the  material  may  be  seeu  iu  the  Chancy  Memorial  church,  New])ort,  Ehode  Island. 

Tlie  other  principal  quarry  near  Lyme  produces  a  plain  gray  granite,  rather  coarse  iu  texture,  and  shows  on  all 
dressed  surfaces  fine  parallel  lines  of  alternate  dark  aud  gray.  These  liues  preveut  its  use  for  the  most  highly 
ornamental  purposes,  as  they  usually  run  obliquely  across  some  or  all  of  the  fiuished  surfaces.  Portions  of  the 
material  iu  this  quarry  are  slightly  ]>iidcish  in  color. 
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The  Niantic  quarries  proilut'c  a  lij;lit  yiay  grauite  of  rallier  line  aud  uiiiforiu  graiu,  used  for  geueral  building 
purposes,  uiouuments,  and  paving,  cliielly  in  New  York  city,  though  it  is  used  in  various  phices  iu  Connecticut  and 
Ehode  Island,  and  has  been  ship])ed  as  far  south  as  Savannah.  It  is  transported  by  boats.  Among  the  structures 
dn  which  it  has  been  used  are  the  Norwich  courthouse,  the  New  York  reservoir,  and  fort  Adams,  Newport,  Rhode 
Island.  The  surface  rock  of  this  and  other  granite  quarries  in  the  southeastern  ]iart  of  the  state  is  thought  to  be 
looser  in  texture  than  the  rock  below  aud  nuich  more  easily  brokeu.  It  is  often  coarser  aud  less  uniform  iu  texture. 
The  usual  thickness  of  this  surface  rock  is  from  5  to  15  feet.  It  is  utilized  for  riprap  and  similar  rough  purposes, 
and  may  be  considered  as  the  lowest  grade  of  the  production  of  these  quarries.  At  the  Niantic  quarries  there  are 
two  grades,  the  finest  grain  being  a  perfectly  uniform  gray  in  color  on  a  polished  surface,  aud  the  second  having 
a  polished  surface  covered  witli  spots  from  one-half  to  three-quarters  of  au  inch  iu  diameter,  quite  unifoiiiily  spaced 
from  1  inch  to  3  inches  apart,  and  looking  much  as  if  a  wet  finger  had  been  repeatedly  applied  to  the  smooth  surface. 
The  discoloi-ation  in  natural  Joints  does  uot  penetrate  the  stoue  at  all,  but  discolors  the  whole  surface  of  the  joints 
as  far  as  it  exteuds. 

These  quarries  are  the  largest  located  on  Long  Island  shore  between  New  Haven  and  the  Rhode  Island  line. 
They  have  supplied  material  for  a  large  number  of  the  ports  along  the  Atlantic  coast  aud  for  government  works 
at  many  other  places.  A  small  portion  of  the  material  at  certain  sections  in  the  quarries  is  slightly  pinkish  iu 
color. 

The  granite  quarried  at  Groton  is  a  light  gray  material  of  a  rather  fine  and  uniform  grain.  It  is  used  for 
cemetery  work,  monuments,  curbs,  trimmings,  and  breakwaters,  chiefly  at  Providence,  New  Haven,  Hartford, 
Buffalo,  Erie,  Milwaukee,  Cincinnati,  and  Chicago.  The  transportation  is  partly  by  boat,  but  chiefly  by  rail. 
Nearly  all  of  the  material  of  the  best  quality  produced  by  these  quarries  is  usi  d  for  ornamental  work,  as  it  is  uniform 
in  color  and  texture  and  takes  a  fine  polish.    Much  of  the  stone  shipped  from  these  quarries  is  dressed  and  finished. 

At  Mason's  island,  south  of  the  Mystic  river.  Long  Island  sound,  a  gray  granite  is  extensively  quarried  for 
riprap  and  breakwaters.  The  ledge  is  very  much  broken  by  joints,  and  blocks  of  large  size  are  not  readily  obtained, 
though  the  quality  and  structure  of  the  material  aud  the  location  of  the  quarries  make  it  well  adapted  and  convenient 
for  the  purposes  for  which  it  is  used.  The  material  thus  far  quarried  has  been  chiefly  the  surface  rock.  At  several 
places,  however,  large  sheets  of  what  seemed  to  be  much  more  uniform  and  better  granite  have  been  reached.  The 
rough  rock  overlying  these  sheets  is  from  15  to  30  feet  thick. 

At  Mystic  River  there  is  a  granite  quarry  producing  a  fine  quality  of  gray  granite,  which  may  be  obtained  in 
blocks  of  any  desired  size.  As  yet,  however,  it  has  not  been  much  operated.  This  quarry  is  situated  on  the  side 
of  a  steep  cliff  or  ledge,  very  accessible  aud  conveniently  located  for  quarrying,  near  the  Mystic  river. 

At  North  Bridgeport,  Fairfield  county,  and  Killingly,  Windham  county,  gray  and  rather  coarse-textured 
horublende-biotite  gneiss  is  quarried  for  local  use.  A  material  of  similar  character  is  quarried  at  Willimantic  for 
curbing  and  flagging,  chiefly  for  local  use.  Fine-grained  gray-biotite  gneiss  is  quarried  at  Bolton,  Tolland  county, 
for  flagging,  and  used  chiefly  in  Hartford;  it  is,  however,  shipped  to  some  extent  to  other  New  England  cities. 

Daik  gray  biotite  gneiss  is  quarried  for  street  work  at  Glastonbury,  Hartford  county,  aud  used  chiefly  in 
Hartford. 

At  West  Norfolk,  Litchfield  county,  a  very  beautiful  light  gTay,  fine-grained  gneiss  is  quarried.  It  is  uniform 
iu  texture  and  color,  and  has  a  bright,  fresh  appearance.  It  is  nearly  all  distinctly  laminated,  and  is  a  biotite- 
muscovite  gneiss,  though  specimens  forwarded  to  the  National  Museirm  are  properly  called  "granites  ". 

SERPENTINE  AND  VERD-ANTIQUE  MARBLE. 

In  the  Archfean  rocks  near  New  Haven  are  deposits  of  serpentine  aud  verd-antique  marble,  which  have  uot 
thus  far  been  quarried  to  any  great  extent,  although  if  worked  they  would  furnish  excellent  material  for  interior 
decoration  and  other  ornamental  purposes. 

The  serpentine  is  gray,  mottled,  yellowish,  and  greenish  in  color  when  rough;  when  polished  it  is  dove-colored, 
with  lines  of  yellow  and  green. 

The  verd-antique  marble  is  of  a  grayish  color  when  rough  ;  when  polished  it  is  dove-colored,  yellow,  greenish- 
yellow,  and  black  and  white.  The  difficulty  of  dressing  and  polishing  this  material  seems  to  have  prevented  its 
extensive  use  thus  far. 

NEW  YORK. 

[Compiled  mainly  from  notes  by  Professors  Cook  and  Smock.] 
GRANITE. 

Granitic  rocks  are  quaiTied  for  local  use  in  a  number  of  localities  in  Westchester  county,  and  the  material  is 
generally  fit  for  rough  work  only.  The  gneiss  quarried  near  Hastings  by  Messrs.  Munson  &  Co.,  however,  is  used 
principally  in  New  York  city  for  foundations  and  general  construction  purposes.  This  is  a  rather  coarse  grained 
material,  and  is  striped  by  alternate  layers  of  light  and  dark,  varying  in  thickness.  Nearly  all  varieties,  as  to  color, 
texture,  and  composition,  occur  in  this  region,  though  no  very  valuable  exposures  have  been  developed  in  localities 
convenient  to  water  transportation. 
VOL.  IX 9  B  s 
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In  Pntnam  county  the  granitic  rocks  arc  well  developed,  and  have  been  worked  in  various  localities  in  clifi's 
along  the  Hudson  river. 

On  Grindstone  island,  one  of  the  Thousand  islands,  Jetl'erson  county,  a  beautiCul  red  granite  is  obtained,  which 
is  rather  hard  to  dress,  but  is  susceptible  of  being  very  highly  polished. 

The  product  of  the  quarry  is  at  ]iresent  mannfactnred  into  paving  blocks  and  stones  for  monunieutal  work  ; 
the  former  are  used  in  Chicago,  Illinois,  and  the  latter  are  shipped  to  Montreal.  The  qnarry  is  favorably  located 
for  transi)ortation  by  the  great  lakes  and  the  Saint  Lawrence  Eiver  system  of  navigation  ;  it  is  on  the  west  side 
of  Grindstone  island,  about  5  miles  west  of  Clayton,  Jeflerson  county,  and  at  the  dock  adjoining  the  quarry  vessels 
of  400  tons  bnrden  can  land. 

SANDSTONE. 

At  Malone,  Franklin  county,  the  Potsdam  sandstone  is  croif-sed  by  the  Salmon  river,  and  here  some  stone  is 
quarried  for  local  demands,  bnt  no  quarries  were  reported  as  worked  during  the  census  year. 

Three  miles  south  of  Potsdam,  Saint  Lawrence  county,  the  llaquette  river  cuts  across  the  Potsdam  formation, 
and  quarries  are  worked  along  the  banks  of  this  stream.  The  outcrop  of  the  sandstone  where  it  is  cut  across  by 
the  river  is  about  2  miles  in  width  from  north  to  south.  The  strata  dip  in  a  southerly  direction  at  an  angle  ot 
45°.  The  formation  shows  signs  of  disturbance,  and  the  layers  near  the  surface  are  thin  and  are  used  for 
flagging.  As  the  excavation  proceeds  downward  the  layers  gradually  increase  in  thickness  until,  in  the  bottom  of 
the  qnarry,  at  a  depth  of  about  40  feet,  the  layers  ai-e  from  2  to  3  feet  thick.  These  layers  split  readily,  when  first 
quarried,  into  any  desired  thickness.  The  stone  works  well  when  first  taken  out,  but  becomes  quite  b'ard  upon 
exposure.  Much  of  this  stone  has  a  i)leasant  reddish-brown  color,  which  is  very  durable,  but  some  of  it  shows  a 
rusty  discoloration  upon  long  exposure.  It  is  quite  refractory,  and  is  used  for  lining  cui)olas  in  the  furnaces  at 
Potsdam.  A  large  amount  of  it  has  been  shi])ped  to  2\ew  York  for  use  in  the  construction  of  the  new  buildings  of 
Columbia  college;  three  churches,  the  Normal  School  building,  and  the  town  hall  at  Potsdam,  are  also  built  of  this 
stone.  The  most  westei'ly  point  where  the  Potsdam  sandstone  is  worked  is  at  Hammond,  in  the  extreme  western 
part  of  Saint  Lawrence  county.  The  strata  here  are  very  nearly  horizontal,  but  the  jointing  is  irregular.  The  stone 
is  of  good  quality,  and  varies  in  color  from  gray  to  red.  Thin  layers  also  occur  at  the  top  at  this  point,  and  heavj^ 
layers  are  found  lower.  The  quarry  is  conveniently  located  for  transportation,  and  the  stone  is  used  for  curbs, 
flagging,  and  paving,  principally  in  towns  of  central  New  York. 

In  Washington  county  the  Potsdam  sandstone  is  from  50  to  CO  feet  thick,  generally  covered  by  alluvium,  and 
nowhere  extensively  quarried.  At  Fort  Ann  it  is  almost  pure  quartz,  and  is  quarried  for  use  in  the  steel-works 
at  Troy,  and  also  for  the  construction  of  hearths.  There  are  some  small  calciterous-sandstone  quarries  in  the 
vicinity  of  Fort  Ann,  which  furnish  excellent  paving  stone  and  stone  tor  underpinnings  for  local  use. 

In  Schenectady  county,  at  a  i^oint  called  Aqueduct,  a  valuable  development  of  a  sandstone  stratum  in  the 
Hudson  Elver  group  occurs.  It  is  a  very  fine-grained,  stratified  sandstone,  in  layers  separated  by  thin  seams  of 
slate,  and  the  sandstone  grades  almost  imperceptibly  into  slate.  The  strata  dip  slightly  to  the  southwest,  and  a 
system  of  parallel  joints,  called  side  seams,  runs  nearly  northeast  and  southwest,  and  is  cut  across  at  right  angles 
by  cross  joints.  There  are  main  side  seams  from  30  to  55  feet  apart,  very  regular  and  filled  with  mud,  and  between 
these  there  are  irregular  ])arallel  joints  at  distances  of  from  2  to  12  feet  apart.  In  the  southward  extension  of  the 
formation  the  strata  of  slate  run  out  and  several  sandstone  layers  unite  and  thus  furnish  large-sized  blocks.  The 
quarry  is  located  on  the  bank  of  the  Erie  canal,  by  which  the  stone  is  transported  to  market,  and  the  quarrying  is 
done  during  the  season  of  canal  navigation.  The  stone  works  well  and  is  used  quite  largely  for  buildings  in 
surrounding  cities. 

BLUE-STOXE  DISTRICT. 

The  "  flagging  "  or  "  blue-stone"  of  the  Hudson  Eiver  district  belongs  to  several  geological  formations  from  the 
Hamilton  upward.  The  district  is  confined  to  comparatively  narrow  limits  west  of  the  Hudson  river,  and  mainly 
to  Albany,  Greene,  and  Ulster  counties.  It  begins  with  the  quarries  in  Schoharie  county,  i)asses  to  the  southeast 
and  enters  Albany  county  near  Berne,  and  Irom  there  passes  around  to  the  south  and  southwest,  across  Greene, 
Ulster,  and  Sullivan  counties  and  across  the  west  end  of  Orange  county,  to  the  Delaware  river  and  into  Piko 
county,  Pennsylvania.  There  are  no  quarries  known  in  any  of  the  formations  below  the  Hamilton  down  to  the 
Hudson  Eiver  slate,  and  the  typical  blue-stone  flagging  may  all  be  said  to  come  from  the  naniiltoii  formation,  which, 
according  to  Professor  Hall,  is  succeeded  by  the  Oueonta  sandstone,  the  equivalent  of  the  Portage  in  the  eastern 
part  of  the  state.  The  Chemung  shales  and  sandstones  have  not  been  identified,  and  the  gray  and  the  red  beds  of 
the  Catskill  mountains  probably  belong  to  the  Catskill  grou]).  It  may  yet  be  found  that  the  main  l>Iue-stone  belt, 
which  extends  soutlnvest  through  Hurley,  Ulster  county,  belongs  in  part  to  the  Hamilton,  while  the  up])er  or  western 
beds  are  of  the  Oneonta  formation.  The  fiat  plateau  or  terrace  to  the  east  and  southeast  may  be  occnjiied  by  the  softer 
Chemung  rocks.  If  this  bethc  case,  the  <|uarries  of  "West  Saugerfies,  High  Woods,  Shandaken,  Pha'uicia,  Boiceville, 
and  Brodhead  are  all  in  the  Catskill  group.  The  stone  from  these  localities  is  generally  coarser  grained  than  that 
from  the  more  eastern  range,  and  the  gray  or  the  reddish  tints  predominate  over  the  dark  blue-black  shades. 
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The  quarry  at  Eiiiiiieiu'C,  Sclioliarie  county,  is  probably  in  tbt'Clieiiuiiigf;i'<'»P-  Tbiuinarrios  which  are  probably 
in  the  Ilamiltoii  group  are  the  Jliadleburgh  quarry,  Schoharie  county,  tlie  Albany  County  quarries,  those  of  Greene 
county  ami  of  Quarry ville,  Sauftcrties,  Kingston,  and  West  Hurlej-,  Ulster  county,  and  those  in  the  southwesterly 
extension  of  the  blue-stone  district  near  Ellenville,  Ulster  county,  and  at  Pond  Eddy  and  West  Brookville,  Sullivan 
county.  There  is  a  great  number  of  (luarries  in  this  district,  and  many  of  them  are  very  small,  as  little  capital  is 
needed  to  develop  a  quarry,  on  account  of  the  small  amount  of  cap-rock  to  be  removed  and  the  little  machinery 
necessary  to  operate  the  quarries,  as  they  are  worked  almost  exclusively  for  flagstones  of  small  size  and  small 
•'  edge  stutt"'. 

In  Schoharie  county  the  character  of  the  flag-stone  is  much  the  same  as  in  the  (piarries  along  the  ITudson  river. 
There  are  in  the  blue-stone  formation  always  two  systems  of  joints  crossing  eacli  other  nearly  at  right  angles.  Those 
of  the  principal  system,  which  usually  runs  nearly  north  and  south,  are  called  "  main  side  joints",  and  the  others 
"cross  joints"'.  In  the  Eminence  quarry  the  main  joints  run  nearly  north  and  south,  and  the  strata  dip  slightly  to 
the  south  or  southwest.  Several  ledges  are  quarried  here  at  different  elevations,  and  the  stone  varies  in  texture, 
the  highest  "strata  being  coarse-grained  and  varying  in  color  from  gray  to  red,  and  the  lower  layers  are  blue-black 
and  fine-grained.  The  product  of  these  quarries  is  principally  flag-stone,  which  is  used  to  supply  the  local  demands 
of  surrounding  towns.  The  quarries  of  the  Middleburgh  Blue  Stone  Company  are  about  a  dozen  small  openings 
near  Hunter's  Land,  and  from  5  to  10  miles  east  and  southeast  of  Middleburgh.  The  quarries  are  nearly  all  in  side 
hills  and  the  strata  are  very  nearly  horizontal.  Near  the  surface  a  hard,  thinly-bedded  stone  is  found,  which  is 
suitable  for  common  flagging,  cross-walks,  and  rough  work.  The  quality  of  the  stone  is  found  to  improve  as  the 
quarries  are  worked  to  greater  depth,  heavier  beds  of  finer-grained  and  more  valuable  stone  being  found.  This  is 
a  newly-developed  blue-stone  district,  and  some  of  the  best  stone  is  suitable  for  trimmings.  The  material  goes 
principally  to  Albany,  Troy,  and  other  cities  to  the  northeast. 

The  stone  from  the  Albany  County  quarries  is  coarser,  harder,  and  more  gray  in  color  than  that  from  the  same 
formation  in  Greene  and  Ulster  counties.  The  Eeidsville  quarries  have  an  average  thickness  of  workable  strata  of 
only  4  feet,  covered  with  from  13  to  li  feet  of  earth  and  slaty  beds.  The  quarries  in  the  vicinity  of  Dormansville 
■were  formerly  worked  quite  extensively,  but  for  several  years  past  they  have  been  worked  but  little.  The  beds  in 
these  quarries  are  thin,  and  the  stone  goes  principally  to  Albany  for  flag-stone.  At  Stephensville,  G  miles  west 
of  Coeymans,  a  more  easterly  range  of  flagging  stone  occurs,  which,  however,  has  not  yet  been  developed. 

The  blue-stone  belt,  extending  south  from  Albany  into  Greene  county,  crosses  New  Baltimore  and  Coxsackie 
townships,  in  each  of  which  quarries  have  been  opened,  though  very  little  stone  has  been  taken  out.  At  New 
Baltimore  stone  is  quarried  for  dock  filling  at  Albany. 

The  Leeds  quanies  consist  of  six  or  seven  diii'erent  openings,  which  are  worked  at  intervals  by  farmers. 
The  product  of  the  quarries,  most  of  which  is  for  small  flags,  is  carted  to  Oatskill,  a  distance  of  about  2 
miles.  The  Kiskatom  quarries  have  been  worked,  but  not  continuously,  for  many  years.  The  blue-stone  belt  is 
here  quite  narrow,  and  in  the  ledge  worked  approaches  near  to  the  limestone  formations  that  lie  between  it  and  the 
Hudson.  The  structure  of  the  beds  is  similar  to  that  of  the  same  formation  farther  south.  The  shipping  points 
for  these  quarries  are  Catskill,  Maiden,  and  Smith's  Landing,  from  7  to  8  miles  distant.  The  cost  of  carting  the 
stone  amounts  to  about  25  per  cent,  of  the  value  at  these  points.  The  stones  produced  are  mostly  of  small  size, 
and  are  worked  into  curbs,  caps,  sills,  steps,  etc.,  called  "  edge  stuff".  At  Palenville  a  large  number  of  quarries 
was  I'ormerly  worked,  extending  over  a  large  space,  but  the  decline  in  prices  has  put  a  stop  to  many  of  them.  The 
quarries  are  all  at  the  base  of  the  mountains  and  several  hundred  feet  above  the  surrounding  lowlands,  and  a  good 
quality  of  stone  and  large-sized  blocks  may  be  obtained.  The  strata  dip  westward  into  the  mountains,  and  the 
thickness  of  cap-rock  increases  rapidly  in  that  direction.  The  distance  of  these  quarries  from  Maiden,  the 
shipping  point,  is  9  miles. 

Ulster  county  has  by  far  the  largest  number  of  quarries  in  the  blue-stone  district.  Quarryville,  in  the 
northwestern  part  of  Saugerties  township,  is  a  noted  quarry  district,  which  has  been  worked  for  40  or  more  years, 
and  a  large  amount  of  stone  has  been  taken  from  it.  The  stone  is  sold  at  Maiden,  and  is  drawn  there  over  a 
tramway  constructed  of  blocks  of  stone.  There  is  much  less  stone  quarried  here  at  present  than  was  formerly 
produced,  as  the  depth  of  stripping  has  increased  to  such  an  extent  that  the  quarries  can  be  worked  with  but  little 
profit.  The  stone  is  of  good  quality  and  is  used  for  turned  and  general  dressed  work  at  the  Maiden  yards.  The 
quarries  lie  in  Vinea  along  three  parallel  ledges  which  have  a  general  direction  from  northeast  to  southwest.  There 
the  blue-stone  belt  makes  its  nearest  approach  to  the  Hudson,  the  limestone  belt,  3i  miles  in  width,  separating 
the  most  easterly  ledge  from  the  river.  The  beds  of  sandstone  overlie  each  other  from  west  to  east,  and  strata  of 
slate  and  hard  sandstone  occur  between  them.  The  vertical  side  seams  are  very  regular  and  run  north  40°  east,  and 
the  joints  at  right  angles  to  these  are  irregular  and  not  continuous.  The  quarries  in  the  easternmost  ledge  extend 
about  a  mile  in. length,  175  feet  in  width,  and  have  been  worked  to  an  average  depth  of  about  12  feet.  A  large 
area  has  been  left  on  account  of  the  heavy  stripping  required. 

The  line  of  quarries  in  the  middle  ledge  extends  over  an  area  about  U  miles  in  length,  from  150  to  500  feet  in 
width,  and  has  been  quarried  to  a  depth  of  from  12  to  20  feet.  Quite  heavy  beds  occur  in  some  of  these  (piarries,  and 
tho  joints  often  allow  blocks  of  very  large  size  to  be  obtained.     In  the  western  ledge  the  quarries  are  in  a  line  about 


132  BUILDING  STONES  AND  THE  QUAinn'  INDUSTRY. 

1 ,000  foot  long  by  150  wide,  and  sire  worked  to  an  average  deptli  of  about  12  feet.  These  quarries  arc  about  5  miles 
from  Maiden,  being  the  most  distant  of  all  quarries  here  noted.  The  total  thickness  of  workable  layers  in  the 
Quarryville  region  is  from  4  to  20  feet,  and  the  stripping  is  from  C  to  17  feet  in  dei)th.  Much  of  the  heavy  or 
thickly-bedded  stone  is  taken  to  Maiden  to  be  worked  into  edge  stufl'.  In  working  these  quarries  little  capital  is 
used  beyond  the  value  of  the  necessary  tools.  Leaseholds  are  common,  and  the  royalty  paid  is  at  the  rateof  one- 
half  cent  per  square  foot  of  stone  quarried.  The  larger  sizes  of  blocks  have  bed  dimensions  of  about  15  by  8  feet, 
although  some  25  by  15  feet  have  been  taken  out.  The  quarries  near  Saugerties  extend  in  a  line  from  northeast  to 
southwest,  about  2  miles  in  length  and  half  a  mile  in  breadth,  and  are  known  as  the  Fish  Creek  quarries.  A 
large  area  has  been  quarried  over  and  a  large  amouTit  of  stone  has  been  taken  out.  The  quarries  have  been  in 
operation  from  thirty-five  to  forty  years,  but  the  product  is  now  small  and  is  carted  to  Saugerties,  which  is  from 
4  to  5  miles  distant,  and  the  cost  of  carting  amounts  to  one-third  of  the  value  of  the  stone  at  tluit  jjlace.  The 
quarries  now  worked  are  in  the  midst  of  the  old  works,  many  of  them  i)reviously  abandoned.  They  are  now  not 
Tery  productive,  and  a  considerable  amount  of  stripping  is  necessary.  The  quarry  bed  is  from  .'iA  to  8  feet  thick, 
and  tlie  stripping  or  cap-rock  from  3i  to  7  feet  thick.  The  stone  is  fine  grained  and  is  used  mainly  lor  edge  stone. 
The  Kingston  quarries  are  all  in  the  same  belt,  and  may  be  separated  into  several  groups,  as  the  Dutch  Settlement 
group,  the  Ilallihan's  Hill  group,  the  Sawkill  group,  the  Jockey  Hill  grou]),  and  the  Dutch  Hill  group. 

In  the  Dutch  Settlement  group  the  quarry  beds  have  an  aggregate  thickness  of  from  5  to  12  feet,  and  the  strata 
vary  from  5  to  IC  inches.  Generally  two  or  three  men  work  together  in  a  quarry,  and  some  of  the  quarries  are 
contiguous  and  admit  of  a  common  system  of  drainage.  The  amount  of  cajntal  invested  in  this  region  is  very  small, 
as  the  quarrymen  do  not  often  own  the  land  on  which  thej-  qu.irry,  but  pay  a  rent,  usually  at  the  rate  of  half  a  cent 
per  square  foot  for  the  stone  taken  out.  Formerly  a  large  amount  of  quarrying  was  done  in  this  locality,  but  the 
increasing  expense  of  working  the  quarries  and  the  low  prices  for  stone  have  reduced  the  extent  of  the  industry. 
The  work  is  now  mainly  done  by  men  who  have  their  own  boys  to  assist  them,  and  very  few  men  are  hired.  In 
some  portions  of  this  region  the  dip  of  the  strata  is  to  the  northwest,  and  in  others  to  the  southwest.  From  the 
quarries  of  the  Dutch  settlement  the  product  is  carted  to  Glasco,  Ulster  county,  a  distance  of  about  G  miles,  and  is 
there  sold  to  dealers  for  flagging  and  edge  stone. 

The  Hallihau's  Hill  series  of  quarries  is  on  the  same  ledge  as  the  bed  of  stone  extending  southwest  from  the 
Dutch  settlement  to  the  Sawkill  creek  for  a  distance  of  over  2  miles.  At  the  southern  end  the  ledge  is  quite 
elevated,  but  dips  to  the  northwest  and  descends  until  it  is  lost.  It  is  the  extreme  eastern  one  of  the  blue-stone 
belt,  and  immediately  to  the  east  of  it  the  land  descends  to  the  low  district  extending  to  the  Hudson.  The  bed 
worked  in  this  ledge  varies  in  thickness  from  4  to  12  feet,  and  the  cap-rock  to  be  removed  is  from  4  to  30  feet  iu 
depth.  The  entire  length  of  the  ledge  has  been  quarried  over.  The  quarries  now  worked  were  opened,  abandoned, 
and  then  reopened;  most  of  them  were  left  on  account  of  the  depth  of  stripping  necessary  when  piices  declined 
several  years  ago,  and  are  woiked  now  l)y  the  men  who  were  unable  to  leave  with  thtir  families  when  wages 
were  low. 

The  Jockey  Hill  and  Dutch  Hill  line  of  quarries  is  southwest  of  the  Hallihan's  Hill  quarries  and  forms  one 
continuous  opening,  and  nearly  the  whole  surface  of  the  ledge  has  been  quarried  over.  The  strata  are  from  2  to  3 
feet  thick,  and  the  quarry  beds  are  separated  by  strata  of  hard  blue-stone  which  breaks  and  splits  irregularly. 
The  joints  are  vertical,  and  the  north  and  south  system  is  very  regular  and  continuous ;  the  east  and  west  system 
is  less  regular  and  not  continuous.  Excepting  for  its  quarry  stone  this  district  is  almost  valueless;  its  surhice  is 
very  uneven  and  broken,  and  covered  with  forest  trees.  The  stone  from  this  district,  as  well  as  from  the  Hallihan's 
Hill  quarries,  is  carted  to  Wilbur,  a  distance  of  from  7  to  9  miles.  The  bed  dimensions  of  the  largest  blocks  obtained 
from  these  quarries  are  20 'by  15  feet,  but  the  possible  dimensions  of  blocks  from  the  quarries  are  claimed  to  be  GO 
by  18  feet.    Each  quarry  has  from  two  to  ten  quarrymen,  very  few  of  whom  are  employed  for  wages. 

The  Stony  Hollow  grouj)  is  near  the  Ulster  and  Delaware  railroad,  and  is  the  last  group  on  the  belt  passing 
from  northeast  to  southwest  through  Kingston  township.  The  quarries  are  small,  and  some  of  them  are  on  old 
abandoned  sites.    The  product  is  taken  to  Wilbur  on  wagons,  a  distance  of  G  or  7  miles. 

The  quarries  of  Hurley  township  are  in  four  ])rinci])al  grou])s.  The  Bristol  Hill  quarries  are  west  of  Stony 
Hollow  on  the  southwest  extension  of  the  Stony  Hollow  line,  on  both  sides  of  the  Ulster  and  Delaware  railroad, 
but  the  stoTie  is  taken  by  wagons  to  Wilbur,  a  distance  of  7  or  8  miles.  A  large  si)ace  has  been  quarried  over  in 
the  thirty  or  more  years  in  which  the  quarries  have  been  worked,  and  the  quarries  are  at  present  doing  quite  an 
extensive  business.  An  excellent  quality  of  stone,  ai)i)licable  to  the  linest  kinds  of  work  for  which  the  Korth  IJiver 
blue-stone  is  used,  is  obtained  here.  The  West  Hurley  (piarries  proper  are  northwest  of  Bristol  hill,  in  a  noted 
quarry  center,  where  blue-stone  has  been  taken  out  lor  forty  years.  The  area  worked  over  is  large.  The  stone 
found  here  is  remarkable  for  its  evenness  of  stratification  and  regularity  of  jointing.  The  joint  systems  are  at 
right  angles  to  each  other,  the  one  running  northwest  being  open  and  coiitiiuious,  but  the  one  to  the  northeast  is 
less  regular  and  interrupted  in  jilaccs.  Some  of  the  largest  quarries  of  the  blue-stone  district  are  in  this  reji'ion. 
There  is  generally  a  lack  of  ca]iital,  and  therefore  a  loss  in  eflicient  working.  These  quarries  are  on  the  line  of  the 
Ulster  and  Delaware  railroad,  but  the  rates  of  transportation  by  railway  are  so  high  that  the  stone  is  drawn  on 
wagons  a  distance  of  9  miles  to  the  canal  at  Wilbur. 
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The  Morgan  Hill  (luanies  arc  on  the  line  ruuuing  southwest  from  Stony  hollow  and  liristol  hill.  They  are  six 
in  number,  all  of  them  quite  small,  and  others  in  the  same  range  have  been  abandoned.  The  locality  known  as 
Steenykill  marks  the  southwestern  limit  of  the  main  Hudson  River  blue-stone  belt,  which  exhibits  the  same 
characteristic  features  throughout  from  Quarryville  to  the  Esopus  creek,  in  Marbletown  township.  Some  small 
openings  have  been  made  in  the  formation  just  southwest  of  this  creek. 

The  quarries  to  the  northwest  of  this  belt  are,  as  already  stated,  in  a  higher  formation.  The  West  Saugerties 
range  of  quarries  is  west  of  Quarryville  and  near  the  foot  of  the  Catskill  mountains.  Its  structure  resembles  that 
of  the  Quarryville  ranges,  except  that  the  layers  are  usually  thicker.  The  principal  joint  system  runs  north  4()o 
east,  and  the  strata  dip  slightly  toward  the  southwest.  The  overlying  beds  are  shale  and  slate  with  interstratified 
beds  of  rough  stone  unfit  for  flagging  or  edge  stutf.  The  West  Saugerties  stone  has  a  medium  grain  and  the 
characteristic  color  of  the  North  Eiver  blue-stone.  All  the  stone  is  carted  to  Maiden,  8  miles  distant,  and  here 
the  heavier  stone  is  manufactured  for  various  architectural  uses.  It  is  quite  soft  and  works  easier  than  much  of 
the  Xorth  River  blue-stone.  In  the  Highwoods  quarries  the  aggregate  thickness  of  the  quarry  beds  is  from  4  to 
10  feet,  and  the  stripping  varies  from  i  to  23  feet.  Heavy  stones  are  also  obtained  here,  and  are  cut  into  sills,  caps, 
and  other  edge  stuff  at  the  yards  at  Saugerties,  8  miles  from  the  quarries,  and  at  Glasco,  from  4  to  6  miles  away. 
At  one  quarry  the  layers  are  from  20  inches  to  3  feet  iu  thickness,  and  a  block  now  exposed  is  220  feet  long,  20  feet 
wide,  and  1  foot  thick.     Blocks  25  by  15  feet  by  1  foot  have  been  taken  from  this  quarry. 

The  quarries  in  the  vicinity  of  Woodstock  are  on  the  southern  foot  of  the  Catskill  mountains,  and  1,000  feet 
above  the  Hudson  river.  The  strata  dip  to  the  northwest,  and  in  some  of  the  quarries  the  bedding  and  jointing 
are  somewhat  irregular.  The  layers  are  usually  from  2  to  10  feet  thick ;  the  aggregate  thickness  of  the  beds  is 
about  20  feet;  the  stripping  is  mainly  slate,  and  usually  heavy.  The  product  is  carted  to  Saugerties,  11  miles 
distant,  except  from  the  quarries  of  Messrs.  Elting  &  Maxwell  and  P.  II.  Lapo;  these  two  quarries  are  northwest 
of  Woodstock ;  the  latter  is  farthest  iu  the  mountains,  1  mile  northwest  of  Cooper's  lake,  and  several  hundred 
feet  above  it.  The  product  of  these  quarries  is  carted  to  Maiden,  from  16  to  17  miles  distant,  and  is  used  almost 
exclusively  for  cut  work. 

The  Shandakeu  quarries  are  in  a  locality  known  as  Fox  hollow,  a  short  distance  from  the  Ulster  and  Delaware 
railroad,  by  which  the  product  is  shipped  to  Eoudout,  and  thence  by  river  to  New  York  city.  This  stone  has  a 
gray  color;  the  layers  are  from  10  to  12  inches  in  thickness,  and  large-sized  blocks  are  easily  obtained,  but  the 
material  is  not  so  much  desired  on  account  of  its  color  as  the  typical  blue-stone.  There  are  only  two  quarries  as 
yet  opened  on  Woodland  creek,  and  it  is  quite  probable  that  the  entire  eastern  bank,  for  a  considerable  distance,  is 
bordered  with  ledges  of  sandstone  suitable  for  building  and  flagging.  The  rock  is  of  good  quality  and  works 
freely.  Two  distinct  grades  are  obtained ;  the  upper  part  of  the  bed  worked  is  of  a  reddish  color  and  rather 
coarser  in  texture  than  the  lower  portion,  which  is  grayish  iu  color.  The  bed  dips  toward  the  valley,  and  as  it  is 
worked  back  into  the  mountain  it  rises  so  that  the  strippipg  does  not  increase  rapidly.  The  bed  has  been  worked 
to  a  depth  of  IS  feet  and  the  bottom  is  not  yet  reached.  The  layers  are  from  3  to  12  inches  iu  thickness,  and 
increase  in  thickness  with  the  depth  of  the  quarry.  Many  of  the  quarries  in  the  vicinity  of  PJioenicia  have  been 
opened  quite  recently.  The  amount  of  stripi)ing  iu  the  Phoenicia  quarries  is  about  20  feet,  making  the  working  of 
the  quarries  rather  expensive,  but  the  excellence  of  the  stone  and  the  large  and  heavy  blocks  to  be  obtained  make 
the  quarries  profitable. ,  The  Ulster  and  Delaware  railroad  also  furnishes  cheap  transportation. 

The  quarries  near  Brodhead  are  all  west  of  Esopus  creek,  and  from  2J  to  4  miles  from  the  station.  Nearly 
all  the  stone  from  these  quarries  is  dressed  at  Brodhead,  and  thence  shipped  to  market  over  the  Ulster  and 
Delaware  railroad.  This  stone  is  of  good  quality,  but  there  is  a  lack  of  capital  to  open  workable  beds.  The 
aggregate  thickness  of  the  beds  is  from  4  to  11  feet,  and  the  stripi)ing  from  4  to  14  feet,  and  in  some  places 
increasing  rajjidly. 

As  has  been  indicated,  the  blue-stone  formation  is  traceable  to  the  southwest  from  the  Hudson  River  quarries 
through  Rochester  and  Wawarsing,  Ulster  county  ;  and  occurs  in  Neversink,  Fallsburgh,  Mamakating,  Thompson, 
Forestburgh,  Lumberlaud,  and  Highland  townships,  Sullivan  county;  and  in  Deer  Park  townshiji.  Orange  county. 
The  Rochester  and  Wawarsing  quarries  are  all  small  openings,  and  generally  worked  on  leases,  along  the  valleys 
of  Vernoog,  Beerkill,  and  Lackanack  creeks,  all  tributaries  to  Rondout  creek.  At  the  quarries  on  Vernoog 
creek  the  beds  dip  at  an  angle  of  20°  to  the  north,  60°  west,  and  the  average  inclination  of  the  strata  in  this  region 
is  20°.  The  stone  is  coarser  grained  in  these  quarries  than  iu  those  nearer  the  Hudson,  but  is  thought  to  be 
equally  strong  and  durable.  There  are  many  abandoned  openings  in  this  region.  All  these  quarries  are  small,  and 
the  workable  beds  are  soon  exhausted  on  account  of  the  steep  inclination  of  the  strata.  The  <iuarries  along  Beerkill 
creek  are  not  now  in  operation;  they  were  worked  quite  vigorously  for  a  time  to  supply  Elleuville  with  stone  for 
sidewalks — a  town  of  about  4,000  inhabitants,  which  has  14  miles  of  stone  sidewalk. 

Along  the  Delaware  river  the  flagging-stone  belt  is  exposed  from  near  Pond  Eddy  up  the  stream  nearly  25 
miles  to  Lackawaxen,  Pike  county,  Pennsylvania.  The  principal  quarries  on  the  New  York  side  are  iu  the  vicinity 
of  Pond  Eddy.  From  one  of  these  two  large  flags  were  furnished,  each  25|  by  15J  feet  by  7  inches,  and  their 
width  was  limited  only  by  the  size  of  the  boats  which  could  go  through  the  locks  of  the  Delaware  and  Hudsou 
canal. 
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Those  quarries  on  the  Dchiwarc  river  are  noted  for  tbeir  cxeelleut  quality  of  stone.  Tlie  strata  are  Lore  again 
nearly  horizontal,  and  from  1  inch  to  1  foot  in  thickness,  and  the  maxiinuni  amount  of  stripping  is  10  feet.  The 
product  is  mainly  taken  by  canal  to  New  York  city. 

The  quarries  along  the  valley  from  West  Brookvillt>,  and  those  along  the  line  of  the  Monticello  railroad,  la 
Mamakatiug  and  Forcstburgh  townshi])s,  >Sullivan  county,  are  usually  small.  Their  total  jjroduction  has  declined 
greatlv  within  ten  years.  The  West  Erookvilh^  (luarries  are  i)n  the  mountain  side,  several  hundred  feet  above  the 
canal-level,  and  all  the  stone  is  carted  to  the  canal  at  West  Brookville.  Some  of  this  stone  has  a  reddisii  color, 
and  is  said  to  be  stronger  than  the  Ulster  County  ston*^;  but  the  market  prices  are  higher  for  blue-stone,  and  there 
is  a  ])rejudice  against  red  or  gray  shades  of  color.  Along  the  Monticello  branch  of  the  Lake  Erie  and  Western 
railroad  there  are  numbers  of  small  quarries,  all  of  which  open  into  steep  side  hills,  and  have  a  rapidly-increasing 
amount  of  strip])ing. 

There  is  a  great  number  of  small  openings  in  this  region  which  have  been  abandoned.  The  amount  of 
stripping  is  always  considerable,  and  the  aggregate  thickness  of  the  quarry  beds  is  small  and  the  layeis  are  thin. 
Tiie  stone  has  the  color  of  the  Eludson  Eiver  stone,  but  it  is  very  hard,  and  none  of  it  is  equal  in  quality  to  that 
obtained  in  the  Uudson  Eiver  quarries.  A  new  Hagsiiug-stone  district  has  been  made  accessible  to  the  nunkets  by 
the  New  York,  Ontario,  and  Western  laiiioad,  running  across  Sullivan  and  Delaware  counties,  and  stone  is  being 
shipped  both  eastward  and  westward.     The  business  was  insignificant  during  the  census  year. 

In  Delaware  county  the  tiagging-stoue  quarries  are  along  the  lines  of  the  New  York,  Ontario,  and  Western 
and  the  Ulster  and  Delaware  railroads.  All  these  quaiuies  are  probably  in  the  Catskill  group.  The  quarries  at 
Westtiekl  flats  and  near  Trout  IJrook  and  East  Branch  are  near  the  New  Yoik,  Ontario,  and  Western  raihoad. 
The  stone  is  a  rather  coarse  grained  sandstone  or  giit  of  a  grayish  to  a  gieenish-g'iay  color,  thus  diliering  from  the 
darker  and-  finer-grained  blue-stone  of  the  Hamilton  foimatiou.  Various  openings  have  recently  been  made  in  this 
region  along  this  line  of  railroad. 

At  a  quarry  nenr  Margaretville  the  depth  of  stripping. is  S  feet,  and  the  blocks,  as  limited  by  the  natuial  joints, 
are  very  large.  The  product  is  carted  to  Haitville  station,  on  the  Ulster  and  Delaware  railroad,  and  from  there 
transported  by  rail  to  Eondout.  A  quarry  has  been  opened  near  Halcottsville.  The  beds  here  so  far  as  developed 
are  from  1  inch  to  i  inches  thick  and  the  depth  of  strijiping  is  8  feet.  The  joints  are  ve:  tical  and  very  regu  ar ;  the 
stone  is  reddish  in  color  and  rather  coarse  grained;  blocks  15  by  (i  feet  have  been  taken  out,  and  hir;:er  sizes  might 
be  obtained . 

The  quarries  in  the  vicinity  of  Eoxbury  are  also  near  the  line  of  the  Ulster  and  Delaware  railroad.  In  a  quarry 
aboutf  1  mile  from  Grand  Gorge  station,  70  miles  from  Eoudout,  the  workable  beds  are  12  feet  in  thickness  and 
the  depth  of  stripping-is  about  30  feet.    The  stone  has  a  grayish  color  and  is  course  grained. 

In  Otsego  county  both  the  Hamilton  and  the  Chemung  groups  are  quarried  in  a  quarry  located  on  the  east 
side  of  Otsego  lake  and  about  70  feet  above  it.  The  jointing  is  rectangular,  the  beds  are  even,  and  the  depth  of 
strip])ing  is  S  feet.  The  stone  is  soft,  works  easily  when  first  quarried,  and  haulens  on  exposure.  Where  used 
for  steps  for  a  number  of  years  it  has  not  worn  smooth,  and  shows  considerable  durability.  At  present  this  quarry 
supplies  only  the  local  demand  for  foundations  and  general  building  purjioses. 

The  quairy  at  Oueonta  supplies  the  local  demand  for  flagging  and  cut  work. 

In  Chenango  county  there  was  formerly  quite  an  extensive  quarry  industry  at  Guilford,  but  at  pieseut  only  one 
quarry  is  in  operation.  The  uuu'ket  for  this  stone  is  at  Syracuse.  Blocks  of  large  bed  dimensions  may  be  obtained 
here,  but  the  hiyers  are  rather  thin.  The  quarry  at  Smithville  flats  is  also  remarkable  for  the  large  size  of  the 
blocks  between  the  joints,  and  some  of  the  layers  are  2  feet  in  thickness.  The  aggregate  thickness  of  woikable 
beds  is  about  12  feet,  and  the  depth  of  stripping  is  about  15  feet,  but  it  is  mostly.loose  material  and  easily  removed 
The  stone  is  shipped  priucii)ally  to  New  York  city  for  flagging  and  building  puri)oses;  but  it  has  to  betlrawu  ou 
wagons  to  Greene,  8  miles  distant,  on  the  Utica  division  of  the  Delaware,  Lackawanna,  and  AVestern  railroad. 

In  Oneida  county  the  Oneida  conglomerate  quarried  near  New  Hartford  is  hard  and  diflicult  to  diess,  and 
therefore  is  used  only  for  bridge  work  and  foundations.  The  quarry  at  Camden  is  jirobably  in  the  Medina  sandstone, 
but  the  formation  has  not  been  well  identified.  The  stone  is  light  gray  in  color  and  rather  coarse  grained;  the 
layers  near  the  surface  aie  thin,  and  are  used  for  flagging,  but  they  increase  in  thickness  as  the  quany  is  worked 
downward.    The  stone  is  used  to  supply  local  demands,  and  some  is  shii)ped  to  Oswego  and  neighboring  towns. 

The  quarry  near  Atwater,  Cayuga  county,  is  in  a  good  flag-stone  stratum,  but  its  distance  from  the  nearest 
railway  station  and  the  depth  of  cap-rock  to  be  removed  prevent  its  extensive  development. 

The  Tompkins  County  quarries  are  worked  chiefly  for  flagging.  The  quarry  at  Ithaca  supplies  the  local  demand, 
and  the  one  at  Truniansburg  supplies  flagging  for  the  town  of  Geneva  and  some  for  Ithaca.  The  layers  in  these 
quarries  are  rather  thin,  but  largo  blocks  can  be  obtained.  The  quarries  at  Covert,  Seneca  county,  also  furnisli 
flagging,  which  is  at  present  used  mainly  at  the  towns  of  Geneva,  Waterloo,  and  Auburn.  The  quarries  are  located 
but  a  short  distance  from  railroad  and  water  transportation. 

The  quarry  at  "Watkins,  Schuyler  county,  is  a  finegrained,  evenly-bedded  blue  sandstone.  The  stone  is  used 
along  the  line  of  the  Nortli  Central  railroad  for  general  conslruction  purposes,  and  it  seems  to  be  well  adai)ted  for 
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,i>;ivy  bridge  construction.  Xo  good  building  stone  is  found  on  tlii.s  line  of  niilroad  either  north  or  south  of  this 
point  for  a  consideuible  distance,  and  the  stone  from  this  (juarry  is  used  southward  on  the  raihoad  as  far  as 
Williamsport,  Pennsylvania. 

The  Steuben  County  quarries  furnish  stone  for  general  building  purposes,  mainly  for  local  demands.  The  stone 
dresses  easilj-,  but  it  is  not  a  safe  stone  to  use,  because  it  is  liable  to  disintegrate.  The  demand  in  this  county  for 
good  stone  is  supplied  from  distant  quarries,  and  flagging  has  been  furnished  quite  largely  from  Maiusburg,  Tioga 
county,  Pennsylvania. 

The  quarry  district  in  the  Medina  sandstone  extends  from  Brockport,  Monroe  county,  to  Lockport,  Niagara 
county.  The  stone  is  very  hard,  and  therefore  seldom  used  for  cut  work.  There  is  a  light  gray  and  also  a  reddish 
variety,  the  latter  has  a  bright  and  pleasant  appearance  both  in  dressed  and  in  rock-faced  work,  and  both  varieties 
are  sometimes  used  together  with  good  effect,  but  the  red  is  used  more  than  the  gray  for  buildings.  Most  of  the 
stone  buildings  in  Lockport  and  in  Buffalo  are  of  Medina  sandstone.  Perhaps  the  most  important  feature  of  this 
stone  is  its  special  applicability  for  street  pavements.  It  was  tlrst  introduced  for  this  purpose  in  Cleveland,  Ohio, 
and  it  is  now  used  in  many  cities  and  towns  from  New  York  to  Kansas  City.  The  blocks  are  made  of  the  same  size 
and  shape  as  the  granite  paving  blocks ;  they  do  not  wear  smooth,  and  are  nearly,  if  not  quite,  as  durable  as  granite 
blocks.  The  stratum  of  quarry  rock  is  about  30  feet  in  thickness,  and  the  thickness  of  the  layers  varies  from  2J 
to  IS  inches,  the  thinner  ones  supijlying  an  excellent  material  for  paving  sidewalks. 

The  remaining  quarries  in  the  state  of  New  York  are  small  and  supply  local  demands.  The  stone  is  of  an 
inferior  quality,  except  in  the  Belfast  quarry,  Allegany  county,  where  it  is  of  good  quality,  though  so  far  from  any 
route  of  transportation  that  it  cannot  be  worked  for  anything  Imt  local  use. 


TxJCKAHOE  MARBLE. — The  quarries  which  furnish  this  are,  according  to  Newberry,  in  one  of  the  belts  of 
dolomite  of  Archreau  age  which  lie  to  the  north  of  New  York  city,  and  cross  the  country  in  a  norlh-nortbeast 
direction.  One  of  these  belts  reaches  New  York  island,  crossing  the  Harlem  river  at  Kingsbridge;  another  crops 
out  on  the  sound  near  Eochelle :  others  strike  the  river  at  Hastings,  Dobbs  Perry,  Sing  Sing,  and  other  points,  and 
furnish  stones  good  for  construction  purposes  and  of  varied  colors.  The  best  marbles  obtained  from  these  deposits 
are  those  of  Tuckaboe  and  Pleasantville.  The  first  is  white,  rather  coarse  in  texture  and  regular  in  quality,  and 
the  better  grades  have  been  used  for  some  of  the  finest  buildings  in  the  city  of  New  York,  notably  Saint  Patrick's 
cathedral.    The  color  changes  to  light  gray  by  exposure. 

At  the  quarry  of  the  Tuckahoe  Marble  Company  the  finest  grade  is  nearly  a  pure  white,  but  this  is  available 
only  in  small  quantities,  and  is  used  for  monumental  and  ornamental  work.  In  Mr.  John  P.  Masterdon's  quarry 
this  same  material  is  quarried  more  extensively. 

In  composition  the  stone  from  these  quarries  is  a  dolomite,  containing  a  small  amount  of  iron  and  some  mica. 
The  buildings  constructed  of  the  stone  from  the  Tuckahoe  Marble  Company's  quarry  are  those  of  the  New  York  Stock 
Exchange,  New  York  city,  and  the  Mutual  Life  Insurance  Company  at  Boston.  Those  constructed  of  the  material 
from  Mr.  Masterdon's  quarry  are  the  New  Y^ork  Life  Insurance  building.  New  Y'ork  city,  the  city  hall,  Brooklyn, 
New  York,  and  the  hotel  Vendome,  Boston. 

At  Pleasantville,  a  few  miles  north  of  the  Tuckahoe  quarries,  a  coarse,  crystalline  white  marble  occurs; 
formerly  this  was  quite  extensively  quarried  for  building  purposes.  The  front  of  the  Union  Dime  Savings  Bank 
building  in  New  York  city  is  bnilt  of  this  stone.  Its  structure  being  quite  coarse,  it  is  not  well  adapted  for  carved 
work.  It  has  also  been  found  to  break  easily,  especially  when  used  for  long  columns;  and  it  would  not  be  a  safe  stone 
on  this  account  for  all  kinds  of  work.  The  stone  is  remarkable  for  its  crystalline  ai>i)earance,  the  crystals  being 
usually  large  and  conspicuous,  and,  from  this  peculiar  appearance,  it  has  received  the  name  of  "snow-flake" 
marble.    This  quarry  has  recently  been  furnishing  about  25  tons  of  stone  per  day  for  making  soda  water. 

At  Dover  Plains  and  South  Dover  are  three  other  marble  quarries,  the  stone  from  which  also  shows  a 
coarse  structure  and  is  easily  broken. 

A  quarry  of  bluish-gray  limestone  was  opened  in  November,  iSSO,  at  Clinton  Point,  about  5  miles  south  of 
Pougbkeepsie.    The  mateiial  that  has  been  extracted  has  been  used  for  bridge  abutments  at  Newburgh. 

At  Greenport,  Columbia  county,  Mr.  F.  W.  Jones'  quarry  is  worked  on  a  stratum  from  GO  to  70  feet  in  thickness. 
Blocks  of  any  desired  dimensions  may  be  obtained.  The  stone  is  employed  for  general  architectural  and 
ornamental  uses,  principally  at  Hudson  and  Troy,  New  York.  The  Presbytei-ian  church  at  Hudson  is  constructed 
of  it.  It  is  a  nearly  pure  limestone,  containing  some  protoxide  of  iron  and  a  little  magnesia.  The  quarry  of  the 
Kingsbury  Blue  Stone  Company  at  Sandy  Hill,  Washington  county,  is  located  on  a  branch  of  the  Champlain  canal 
and  near  the  railroad  of  the  Delaware  and  Hudson  Canal  Coin])any,  and  lias  superior  facilities  for  transporting  the 
material  to  marki^t  both  by  canal  and  by  railway.  The  quairy  proper  covers  an  area  of  40  acres.  A  face  half  a 
mile  in  length  and  30  feet  in  height  is  opened.  The  stone  is  very  nearly  a  pure  limestone,  containing  a  very  small 
amount  of  iron,  a  little  magnesia,  and  a  little  siliceous  matter.  It  was  used  in  the  construction  of  most  of  the 
locks  upon  the  Champlain  canal  and  the  city  dam  at  Cohoes,  and  it  is  now  being  used  for  the  construction  of  the 
Harlem  bridge  for  the  West  Side  and  Yonkers  Elevated  railwav. 
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The  quarry  of  Mr.  Prince  WiiifiC,  near  Saratoga,  has  bceu  worked  for  many  yeai-s,  stone  for  burning  lime  Laving 
been  taken  out  before  ISllO.  The  lime  produced  from  it  is  very  white  and  of  excellent  (luality.  *  In  composition  it 
is  almost  a  pure  limestone,  containing  very  little  magnesia  and  some  graphite.  It  is  used  for  general  building 
purposes  and  for  flagging,  mainly  at  Saratoga  and  Ballston,  New  York. 

The  quarries  at  Glens  Falls  are  worked  on  both  sides  of  the  Iludson  river,  which  breaks  through  the  formation 
at  this  point.  The  same  formation  crops  out  a  short  distance  east  of  this  place,  is  crossed  by  the  river,  di])s  under 
the  overlying  formation,  and  disappears  Just  above  the  falls.  On  the  south  side  of  the  river  there  are  three  distinct 
strata  of  limestone;  the  upper  one,  about  12  feet  thick,  being  overlaid  by  about  1~>  feet  of  rough  limestone  and  some 
slate.  It  is  fine-grained  and  makes  a  good  material  for  cut  work.  Ijelow  this  is  a  stratum  of  about  15  feet  of  the  slaty- 
structured  stone,  and  then  a  stratum  2  feet  in  thickness  of  a  coarse  crystalline  limestone.  Below  this  occurs  the 
valuable  black-marble  bed,  about  12  feet  in  thickness.  From  this  a  large  amount  of  tiling  is  manufactured.  The 
stone  is  taken  out  in  large  blocks,  and  is  either  sawed  and  rubbed  in  the  mills  at  the  quarry  or  is  shipped  in  the 
rough,  mainly  to  the  neighboring  cities  and  to  New  York.  The  tiling  and  material  for  ornamental  purposes  go  to 
all  the  principal  cities  in  the  Uniti;d  States.  The  stone  is  shipped  both  on  the  Champlain  canal  and  the  Dcilaware 
and  Hudson  Canal  Company  railroad.  It  is  a  limestone  in  composition,  containing  a  little  magnesia,  some  iron, 
and  some  graphit*'.  Xone  of  the  products  of  the  lower  stratum  are  allowed  to  go  to  waste,  though  a  very  large 
proportion  of  the  material  is  not  suitable  for  architectural  or  ornamental  work.  A  large  amount  of  the  marble  of 
the  lower  bed  on  both  sides  of  the  river  is  burned  in  the  extensive  kilns  of  the  Glens  Falls  Company,  and  produces 
the  so  called  .'•  Jointa"  lime  of  remarkable  purity.  The  stone  is  quarried  by  blasting,  ami,  therefore,  much  of  it  is 
shattered  so  as  to  be  fit  only  for  burning.  The  slaty-mixed  limestone  of  some  of  the  layers  and  of  the  stripping 
was  formerly  used  for  flux  in  the  iron  furnace  at  Fort  Edward,  New  York. 

On  the  north  side  of  the  river,  where  the  quarry  of  the  Glens  Falls  Company  is  located,  the  two  upper  strata 
above  mentioned  do  not  occur.  The  formation  has  here  been  worked  to  au  average  depth  of  about  .30  feet  and  60 
feet  in  width  for  a  distance  of  half  a  mile  eastward  from  (ilens  Falls. 

The  next  point  to  the  north  of  Glens  Falls  where  the  Trenton  limestone  is  quarried  is  at  the  quarry  of  Jlr^ 
Frank  Clark,  near  Crown  Point,  Essex  county.  In  general  appearance  and  composition  this  stone  resembles  that 
of  Glens  Falls,  but  its  texture  is  finer  and  more  brittle.  It  is  used  for  curbs,  trimmings,  and  various  kinds  of  cut 
work,  principally  at  fort  Ileury,  Plattsburgh,  Saratoga,  and  Schuylervilie.  The  rock  is  considerably  fractured,  and 
large  blocks  suitable  for  sawing  cannot  be  readily  obtained. 

Of  the  marble  and  limestone  deposits  on  the  west  shore  of  lake  Champlain  only  two  localities  have  been 
extensively  developed,  one  at  Willsborough,  Essex  county,  and  the  other  at  Plattsburgh,  Clinton  county.  The 
quarry  of  tUe  Lake  Champlain  Quarry  Company  is  located  on  the  extreme  northeast  portion  of  Willsborough  point ; 
it  is  well  equipped  and  favorably  located,  the  blocks  being  swung  by  derricks  directly  from  their  beds  to  the  decks 
of  the  boats  used  for  transporting  the  material  to  market.  The  stoue  is,  for  the  most  part,  a  fine-grained,  compact, 
blue  limestone,  containing  fossil  remains ;  the  different  layers  differ  slightly  in  color  and  texture.  Formerly  a 
large  amount  of  this  stone  was  shipped,  but  during  a  few  years  past  the  demand  has  been  much  lighter.  It  was 
used  in  the  foundations  of  the  piers  of  the  East  Piver  bi'idge,  and  in  the  foundations  of  the  new  eapitol  at  Albany. 
There  are  several  layers  worked  which  are  separated  by  thin  seams  of  clay;  large-sized  blocks  can  be  obtained, 
and  the  stone  is  worked  into  all  kinds  of  cut  work  and  can  be  sawed  and  rubbed.  Some  of  the  layers  furnish  a 
fine  black  marble,  which  is  susceptible  of  being  highly  jjolished,  and  it  is  used  for  various  kinds  of  ornamental 
work.  The  rock  comes  to  the  surface  and  no  stripping  is  necessary.  The  formation  dips  east  of  north  under  the 
lake.  A  porphyritic  dike  crosses  the  formation  ft-om  east  to  west ;  it  is  from  12  to  14  feet  wide  and  exceedingly 
well  marked,  extending  from  the  shore  of  the  lake  until  lost  beneath  the  soil  beyond  the  quarry. 

The  quarry  of  the  Burlington  Manufacturing  Company  is  located  near  lake  Champlain  and  not  far  from 
Plattsburgh.  Lai'ge  blocks  are  channeled  out  and  shipped  by  boat  to  Burlington,  Vermont,  where  they  are  sawed, 
and  from  the  slabs  all  kinds  of  ornamental  work  are  produced.  Two  varieties  of  limestone  occur  at  this  point,  and 
are  known  in  the  trade  as  French-gray  and  Lepanto  marbles.  The  latter  is  beautifully  variegated  with  red  and 
gray,  and  is  largely  made  up  of  fossil  remains,  which  give  a  beautiful  appearance  to  a  polished  surfiice.  The 
variegated  marble  is  quite  extensively  used  for  inside  decoration  in  public  buildings,  often  in  connection  with 
white  marble.  It  is  shipped,  for  mantels,  tiling,  table-tops,  and  general  decorative  work,  to  all  parts  of  the  United 
States.  Another  marble  quarry  has  recently  been  opened  by  this  company  at  fort  Henry,  Essex  county.  This 
marble  is  composed  of  a  ground  mass  in  which  are  patches  of  serpentine,  numei'ous  crystals  of  pyrrhotite  about 
one-eighth  of  an  inch  in  diameter,  and  some  grai)hite  scales. 

The  quarry  of  the  Gouverneur  Marble  and  Whitney  Granite  Company  is  situated  one  mile  west  of  Gouverneur,. 
Lewis  county.  The  limestone  is  crystalline  and  lies  immeduitcly  on  the  granite;  in  fact,  in  some  places  the 
granite  overlies  the  limestone.  The  surface  is  glaciated  and  rubbed  smooth.  It  is  usually  called  "  Whitney 
granite",  on  account  of  its  close  resemblance  to  several  kinds  of  gray  granite  when  polished  or  finished  with  a 
patent  hammer;  but  it  is  properly  a  marble,  being,  however,  too  coarse-grained  to  be  finely  carved.  There  i» 
reason  to  believe  that  it  will  withstand  the  action  of  the  weather,  as  head-stones  in  this  immediate  vicinity  have 
been  standing  from  10  to  70  years.    In  the  Eiverside  cemetery  at  Gouverneur  there  are  about  one  hundred  of  these 
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old  head-stones;  tbey  present  a  good,  clean,  uuiform  surface,  are  very  free  from  moss  or  any  discoloration,  and  the 
corners  and  arrises  are  sharp  and  perfect.  This  marble  is  easy  to  work  and  takes  a  very  fine  gloss,  and,  being  dark 
colored  when  polished  and  white  when  chiseled,  any  scroll-work  or  tracing  makes  a  nice  contrast.  iMnch  of  it  is 
finished  with  a  patent  hammer,  some  partly  patent-hammered  and  partly  polished,  or  polished  and  margined. 

On  account  of  the  thickness  of  hiyers  in  the  quarry,  dies  can  be  furnished  7  feet  high  that  will  stand  on  their 
natural  bed  and  be  of  good  uniform  color.  All  dies  18  inches  square  or  over  are  quarried  to  stand  on  their  natural 
bed.     Smaller  sizes  are  quarried  the  other  way. 

The  entire  limestone  formation  is  marketable  stone,  and  there  is  no  cap-rock  to  be  removed.  The  upper  portion, 
which  is  coarsely  crystalline,  is  used  for  building  purposes.  Farther  down  the  grain  is  finer  and  the  color  darker, 
and  most  of  this  is  shipped  directly  to  Cleveland,  Ohio,  and  to  New  York  city,  where  it  is  sawed  and  manufactured. 

In  this  locality  there  are  several  quarries  of  the  same  stone  now  being  opened.  An  excellent  quality  of  granite 
is  also  found  here,  but  as  yet  has  not  been  worked.  Soap-stone  is  also  found  in  workable  quantities,  and  asbestus 
appears.    A  large  variety  of  serpentine  is  found  in  this  locality,  though  as  yet  none  has  been  put  into  the  market. 

A  quarry  at  the  head  of  Three-Mile  bay,  Jefferson  county,  is  favorably  located  for  water  transportation.  The 
rock  is  a  rather  hard,  compact  limestone,  but  works  quite  well  for  fine  cut  work.  Two  varieties,  blue  and  gray, 
are  used.  Several  quarries  have  been  opened  in  the  same  formation  at  Cliauniont,  a  few  miles  from  the  Three-Mile- 
Bay  quarry,  and  on  the  Rome  and  Watertown  railway. 

A  quarry  at  Lowville,  Lewis  county,  in  the  cliff  of  Trenton  limestone  caused  by  Mill  creek  cutting  across  the 
formation  at  this  point,  has  a  face  of  nearly  90  feet,  which  is  almost  the  entire  thickness  of  the  blue  limestone  in  this 
section.     It  furnishes  an  excellent  building  stone,  for  local  demand  mainly,  and  also  stone  for  flagging  and  curbing. 

A  quarry  iu  a  gorge  through  which  the  Sugar  river  passes,  at  Talcottville,  Lewis  county,  can  be  worked  with 
the  least  possible  amount  of  labor  and  expense.  The  stream  has  cut  through  the  ledge  and  left  clifls  of  solid  stone 
30  or  more  feet  in  height  in  an  exposure  of  a  quarter  of  a  mile  or  more.  All  of  this  is  valuable  stone.  The  top 
layers  are  used  for  lime  and  the  lower  ones  for  building  stone.  The  layers  are  from  3  to  15  inches  thick,  and  furnish 
an  excellent  working  stone,  making  good  cut  work.  Between  the  layers  of  stone  are  thin  layers  of  slate.  Marine 
fossils  are  found  in  abundance.  Formerly  large  amounts  of  stone  were  sent  from  this  quarry  to  the  towns  along  the 
Utica  and  Black  River  railroad,  but  at  present  the  building  stones  taken  out  are  used  iu  the  county.  The  jointing  of 
the  formation  at  this  point  is  remarkably  regular,  and  the  layers  of  the  bed  are  free  and  easily  separated.  No  other 
quarries  of  any  importance  are  opened  in  this  vicinity. 

At  Canajoharie,  Montgomery  county,  an  extensive  ledge  of  Trenton  limestone  occurs  soirth  of  the  Mohawk 
river.  Quite  a  variety  of  stone  is  obtained  in  the  different  layers  in  the  quarry  worked  at  this  point.  The  topmost 
layer  is  a  hard,  rough,  somewhat  calciferous  sand-rock,  and  below  this  is  a  gray  rock,  gray  limestone,  etc.  The  layers 
vary  in  thickness  from  2  feet  downward.  Only  the  gray  limestone  is  dressed,  and  the  sand-rock  is  used  quite 
largely  for  foundations;  a  number  of  the  houses  iu  the  town  of  Canajoharie  are  built  of  it.  The  stone  from  this 
quarry  is  also  shipped  to  Utica  and  Little  Falls;  at  the  former  place  it  was  used  in  the  construction  of  the  steam 
cotton-mills  and  the  Mohawk  River  Valley  mills.  Farther  down  the  Mohawk  river,  at  Tribes  Hill,  the  Trenton  group 
is  partlj'  cut  through,  and  valuable  building  stones  are  obtained  on  each  side  of  the  stream.  The  quarries  here 
produced  iu  former  years  much  of  the  stone  used  in  the  construction  of  bridges  on  the  New  York  Central  and  Hudson 
River  railroad,  and  much  of  that  used  in  building  the  locks  of  the  Erie  canal.  The  locations  of  these  quariies  are 
convenient  for  transportation,  those  on  the*north  of  the  river  being  on  the  line  of  the  New  York  Central  railroad, 
and  those  on  the  south  on  the  canal  banks.  The  stone  is  strong,  compact,  and  durable,  and  is  little  afiiected  by 
atmospheric  action,  though  some  of  the  strata  which  occur  here  are  not  valuable  for  building  stone.  At  the  top 
occurs  a  shell  limestone ;  below  this  a  stratum  of  gray  limestone  about  i  feet  in  thickness,  then  a  dark  blue  limestone 
7  feet  in  thickness,  then  a  stratum,  about  4  feet  in  thickness,  of  Eough,  hard,  llinty  sandstone,  somewhat  calciferous, 
and  below  this  is  the  stratum  which  furnishes  the  best  stone.  This  last  has  been  worked  to  a  depth  of  28  feet,  and 
the  bottom  has  not  yet  been  readied. 

About  1  mile  north  of  Amsterdam,  Montgomery  county,  there  are  two  distinct  strata  of  stone  quarried,  difiering 
iu  color  and  quality,  that  of  the  upper  stratum  being  quite  largely  burned  for  lime,  ijud  also  used  for  cut  work ;  the 
lower  stratum  is  more  brittle.  The  layers  are  from  4  inches  to  2J  feet  in  thi,ckness;  the  weathered  portion  of  the 
top  is  burned.  Most  of  the  product  of  these  quarries  is  used  to  supply  local  demands,  though  some  of  it  has  been 
shipped  for  use  in  important  structures,  including  the  New  York  Central  Railroad  bridge  at  Albany,  the  Cohoes 
dam,  and  the  state  capitol. 

At  Sharon  Springs,  Schoharie  county,  is  a  dark-colored,  firm  limestone,  in  beds  varying  in  thickness  from  a 
few  inches  to  2J  feet.  The  thin  beds  are  used  in  the  vicinity  for  paving  sidewalks.  The  stone,  though  quite  liard, 
dresses  easily,  and  is  used  for  general  architectural  purposes,  though  mainly  to  supi)!y  the  local  demand.  This 
quarry  has  been  worked  at  intervals  for  many  years  iiast,  but  during  the  last  eight  or  nine  years  it  has  been  worked 
but  little,  though  the  stone  is  of  superior  quality,  and  might  form  the  basis  of  an  extensive  industry  with  sufficiently 
low  rates  of  transportation. 
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Near  Cobleskill  the  Corniferous  formation  occurs  in  strata  of  cherty  limestone,  and  <jray  jjnd  blue  limestone, 
separated  by  layers  of  chert  nodules.    The  stone  dresses  quite  well,  and  is  used  for  buildinj;s  and  monumental  work. 

Just  south  of  Howe's  cave  there  is  a  high  cliff  of  limestone  of  the  Lower  Uelderberg  formation,  i)i  which  the 
quarry  of  the  Howe's  ("ave  Association  is  located.  The  total  height  of  the  escarpment  above  the  valley  bottom  is 
about  150  feet.     The  vertical  section  of  the  quarry  is  as  follows : 

Feet. 

Gray  stoue,  used  for  heavy  work 15 

Gray  and  black  stouc  mixed,  used  for  liallast li> 

Blue  limestone— buiUliug  stone 10 

Shaly  beds,  used  for  ballast 10 

Blue  limestone — building  stone (! 

The  heavy  gray  limestone  is  taken  out  in  large  blocks  and  is  used  chiefly  for  the  construction  of  bridge 
abutments.  It  is  not  susceptible  of  being  polished  and  is  not  well  adapted  to  fine  work.  The  blue  limestone  dresses 
well  and  the  material  readily  finds  market  along  the  line  of  the  Albany  and  Susquehanna  railroad.  A  considerable 
quarry  industry  has  been  built  up  at  this  point,  owing  to  the  excellence  of  the  stone,  especially  for  heavy  masonry, 
and  to  the  convenience  in  working  the  quarry  due  to  the  slight  amount  of  cap-rock  to  be  removed,  the  height  of 
quarry  face,  and  natural  drainage.  There  is  also  an  advantage  gained  from  the  fact  that  the  material  which,  for 
one  cause  or  another,  is  not  suitable  for  building  stone  is  broken  up  and  used  for  railroad  ballast. 

The  Onondaga  limestone  occurs  in  beds  from  1  foot  to  2J  feet  in  thickness.  One  mile  north  of  the  village  of 
Springfield  Center,  Otsego  county,  on  the  west  side  of  the  outlet  of  Summit  lake,  the  quarry  of  Messrs.  McCabe  & 
Brothers  is  located.  The  toj)  of  the  limestone  is  polished  and  grooved  by  glacial  action,  and  is  covered  by  from  15 
to  30  feet  of  glacial  drift.  This  covering  of  clayey  and  calcareous  drift  has  protected  the  stone  against  atmospheric 
influences,  and  no  discoloration  has  taken  place.  The  rock  has  a  bluish  color,  which  on  exposure  becomes  somewhat 
lighter.  The  massive  character  of  the  stone  makes  it  suitable  for  heavy  work,  and  it  also  seems  to  possess  the 
properties  of  strength  and  durability;  however,  uo  examples  are  known  where  the  stone  has  been  exposed  for  a 
very  long  time  to  test  its  power  of  endurance.  Several  buildings  have  been  constructed  of  it,  including  the  Otsego 
County  jail,  and  the  hotel  Fenimore,  at  Cooperstowu. 

In  Onondaga  county  the  Onondaga  limestone  was  formerly  quite  extensively  quarried,  during  the  period  of  the 
rapid  development  of  the  country.  The  quarries  at  Onondaga  are  within  the  Indian  reservation,  and  furnish  an 
excellent  quality  of  stone ;  but  the  amount  of  cap-rock  to  be  removed  is  considerable,  being  from  16  to  IS  feet,  and 
the  lack  of  facilities  for  transportation  prevents  an  extensive  quarry  industry.  The  stone  is  used  f;;r  buildings  and 
monuments  chiefly  at  Biughamtou  and  at  Syraciise;  in  the  latter  place  the  university  building,  the  court-house, 
and  Saint  Mary's  church  are  built  of  this  stone. 

The  quarries  at  Fair  Mount  iuid  Manlius  were  first  opened  to  obtain  stone  for  locks  on  the  Erie  canal.  In  this 
vicinity  there  were  formerly  also  a  greater  number  of  quarries  than  at  present,  and  the  demand  for  the  stone  is  still 
gradually  diminishing.  The  beds  are  not  so  heavy  as  those  at  Onondaga ;  they  are  here  from  S  to  12  inches  thick, 
and  at  Onondaga  some  layers  are  4  feet  in  thickness.  Fine  exposures  of  the  Tully  limestone  also  occur  in  some 
localities,  but  it  is  not  found  in  places  where  facilities  for  transportation  are  afforded,  and  has  therefore  not  been 
at  all  developed. 

The  quarries  at  Auburn,  Cayuga  county,  supply  the  local  demand  for  general  constmction  purposes,  and  some 
of  the  gray  limestone  from  the  quarry  of  Mr.  John  Bennett  has  been  useA  for  monuments.  Some  quarries  are  also 
worked  in  the  vicinity  of  Auburn  for  stone  used  in  macadamizing  roads,  and  some  for  lime.  The  rock  is  nearly  a 
pure  limestone,  containing  a  little  magnesia  and  iron. 

At  Union  Springs  the  Seneca  blue  limestone  is  quarried  principally  for  railroad  work  along  the  line  of  the 
Delaware,  Lackawanna,  and  Western  railroad.  The  stone  is  suitable  for  bridge  construction  and  other  heavy 
masonry  iu  which  undressed  stone  may  be  used,  the  beds  being  even,  some  of  them  20  inches  in  thickness,  and  the 
blocks  being  readily  broken  out  in  rectangular  shapes.  This  limestone  contains  little  magnesia,  some  graphite, 
and  some  i)rotoxide  of  iron. 

A  favorable  development  of  the  Onondaga  limestone  oc(-urs  at  Waterloo,  Seneca  county,  on  the  Erie  canal. 
The  quarries  at  this  point  were  opened  when  the  canal  was  built,  and  have  been  worked  more  or  less  ever  since. 
The  stripi)ing  is  from  5  to  8  feet,  and  the  limestone  has  been  quarried  out  to  a  depth  of  from  IS  to  22  feet.  The 
stone  is  used  chiefly  at  Kochester  for  general  construction  purposes.  At  liochester  the  Niagara  limestone  occurs 
in  broken  strata  and  is  quarried  for  rough  foundations.  The  stone  is  easily  accessible,  being  covered  with  ouly  2 
feet  of  loose  material,  and  conveniently  supplies  the  local  demand  for  foundation  stone. 

At  Le  Eoy,  Genesee  county,  the  Onondaga  limestone  is  quarried  for  the  Elmira  market,  chiefly  for  foundations 
and  for  bridge  work  on  the  Erie  and  State  Line  railroad.  The  stone  is  too  hard  to  dress,  and  is  used  only  for  rough 
masonry.     Some  stone  has  also  been  quarried  in  this  vicinity  for  blastfurnace  flux. 

At  Lockport,  Niagara  county,  the  Niagara  limestone  has  been  quite  extensively  quarried  for  many  years  for 
general  construction  pur])oses,  and  the  stone  has  been  shii)ped  to  New  York,  Bufl'alo,  and  Kochester.  In  some 
years  the  value  of  the  product  sold  has  reached  §100,000,  but  the  demand  for  this  stone  has  diminished  in  the  last 
few  years.    The  quarry  is  favorably  located  for  transportation  both  by  canal  and  by  railroad. 
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The  coruiferoiis  liiiiestoiK'  crops  out  quite  extensively  in  the  vicinity  of  Bufl'alo  and  within  the  city  limits. 
The  quarries  at  Williamsville,  about  10  miles  northeast  of  Buffalo,  are  worked  for  the  Buffalo  market,  producing 
material  for  ordiuarj"  purposes  of  construction,  and  some  stone  suitable  for  sawing  and  polishing,  which  is 
manufactured  for  ornamental  purposes,  principally  table-toi)s  and  mantels.  The  Buffalo  (juarries  su])ply  most  of  the 
stone  for  rough  masonry,  such  as  cellar  walls,  foundations,  cribs,  jiiers,  and  general  railroad  work  in  tlie  vicinity 
of  Buffalo.     It  is  not  adapted  to  cut  work. 

A  number  of  quarries  which  do  not  appear  in  the  tables  are  worked  at  intervals  in  this  vicinity.  The  deepest 
of  the  quarries  have  been  excavated  about  30  feet  in  depth,  and  several  acres  in  area  have  been  taken  out.  A 
considerable  amount  of  lime  is  manufactured  in  the  quarries  of  the  coruiferous  limestone  in  Erie  county.  The  rock 
is  nearly  pure  limestone,  containing  small  quantities  of  magnesia  and  iron,  and  very  little  siliceous  matter. 

NEW  JERSEY. 

[Compiled  mainly  from  notes  by  Professors  Cook  and  Snioelc.  J 
ARCH^AN  GRANITE,  GNEISS.  AND  MARBLE. 

The  gneisses  make  up  the  great  mass  of  the  ArchsEan  outcrop.  The  areas  of  granite  and  of  crystalline  limestone 
are  comparatively  small,  and  are  confined  to  the  highlands  in  the  northern  jiart  of  the  state,  in  Sussex.  Warren, 
Morris,  Hunterdon,  Passaic,  and  Bergen  counties.  The  Morris  canal,  the  Delaware,  Lackawanna,  and  Western, 
the  Central  New  York,  the  Susquehanna  and  Western,  the  New  York  and  Greenwood  Lake,  the  Belvidere  Delaware, 
and  the  Sussex  railroads  all  traverse  the  district.  The  New  York,  Lake  Erie,  and  Westeru  and  the  new  Lehigh  and 
Hudson  railroads  also  run  close  to  outcrops  of  these  Archaean  rocks.  The  facilities  for  easy  transportation  to 
large  cities  and  towns  are  good. 

The  beds  of  gneiss  are  in  many  places  very  regular,  and  the  stone  is  generally  free  from  pyrite,  magnetite,  or 
other  injurious  constituents;  but  care  is  necessary  to  avoid  these  minerals,  as  they  are  found  widely  distributed. 
Granite  is  not  common,  except  in  small  mas.ses,  and  the  outcrops  are  too  limited  for  quari-ying. 

LOCALITIES  WHERE  GRANITE  QUARRIES  HAVE  BEEN  OPENED. 

1.  Near  Franklin  Furnace,  Sussex  county.     Geology  of  Ken-  Jersey,  p.  503. 

2.  Port  Murray,  Wari'en  county.     Geology  of  New  Jersey,  !>.  503. 

3.  Dover,  Morris  county.     Geology  of  New  Jersey,  i).  502. 

4.  Bloomingdale,  Passaic  county.     An.  Sept.,  1873,  pj).  99, 100. 

.5.  Near  Charlotteburg  (granite),  Passaic  county.    An.  Rept.,  1873,  p.  100. 


1.  Warren  Marble  quarry,  Warren  county.     An.  Bept.,  1872,  p.  26. 

2.  Marble  mountain,  Warren  county.    An.  Bept.,  p.  28. 

3.  Rose  Crystal  Jlarble  quarry,  W^arren  county.     An.  Eepts.,  1872,  p.  27  ;  1881,  p.  42. 

A  white  limestone  has  been  quarried  near  Stanhope,  in  Sussex  county,  but  without  much  success,  as  the  mass 
appears  to  be  traversed  by  seams. 

References  to  general  descriptions  of  gneiss  limestone. — Geology  of  Neic  Jersey,  1S6S,  pp.  (U,  312, 
316,  319,  321,  502;  An.  Bept.  for  1873,  p.  101;  ibid.,  for  1881,  pp.  41,  42;  ibid.,  for  1879,  p.  104  (Mendham  limestone). 

The  only  locality  in  New  Jersey  where  gneiss  has  been  quarried  uninterruptedly  for  any  considerable  period  is 
at  Dover,  Morris  county,  on  the  Delaware,  Lackawanna,  and  Western  railroad.  The  material  is  quarried  for  bridge 
construction  and  general  work  for  the  railroad  company's  use  exclusively.  Quarries  in  the  other  gneissic-rock 
localities  in  the  state  have  all  been  abandoned  after  short  periods  of  working.  The  convenient  location  at  the 
side  of  the  railroad  track,  the  very  light  stripping,  the  facility  with  which  the  stone  can  be  quarried,  and  its 
excellence  as  durable  and  solid  stone  for  heavy  work  make  this  quarry  a  i)rofltable  one.  The  direction  of  the 
outcrop  is  northeast,  and  it  is  cut  by  the  new  High  Bridge  railroad  a  few  rods  from  this  quarry. 

The  New  Jersey  Central  Railroad  Company  proposes  to  open  a  quarry  near  the  railroad  in  the  same  hill.  With 
the  two  lines  of  railroad  and  the  Morris  canal,  all  crossing  the  ledges,  the  transportation  facilities  are  unsurpassed. 
The  great  amount  of  stone  which  can  be  obtained  in  the  clearing  of  ground  for  agricultural  purposes  in  this 
neighborhood  and  in  northern  New  Jersey  generally  has  retarded  the  develojjmentof  quarries  in  the  gneissic  rocks 
of  this  part  of  the  state.  As  the  country  becomes  more  cleared  and  the  laud  more  valuable,  these  sources  of  supply 
are  gradually  restricted  and  other  quarries  similar  to  the  Dover  (juarry  will  be  developed.  For  ordinary  foundation 
work  and  for  cellar  walls,  bridges,  wharves,  and  work  of  that  class,  the  supi)ly  is  inexhaustible,  and  stone  can  be 
furnished  at  comparatively  low  rates.  The  use  of  the  gneissic  rocks  of  New  Jersey  is  increasing,  as  they  are 
excellently  adapted  from  their  strength  and  durability  to  many  purposes. 
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rOTSDAM  SANDSTONE  AND  GRKKN  POND  MOUNTAIN  CONGLOMKKATK. 

Tlie  sandstoue  coiisitlcrod  of  rotsdam  age  occurs  in  iiairow  outcrops  boidcrinf;^  at  intervals  the  gneisses.  For 
localities  see  Geology  of  Xew  Jersey,  pp.  71-7!).  A  little  less  has  been  quarried  at  (1)  Franklin  Furnace,  Sussex 
couuty  ;  (2)  Danville,  Warreu  county;  (3)  Oxford  Furnace,  Warren  county;  and  (-1)  in  the  Pohatcong  valley,  near 
Washington,  Warren  county. 

The  sandstoue  of  the  Cireen  Pond  mountain  belt  (of  Potsdam  horizon)  has  been  ((uarried  on  Kanouse  mountain 
(near)  1,  Newfoundland,  Passaic  couuty  ;  (near)  2,  McCaiusville,  Morris  county. 

Eeferences  ADDITIONAL  lO  ABOVE. — Gcologij  of  2sew  Jersey,  pp.  503,  501;  An.  Kept.,  1872,  pp.  28,29;  ibid., 
1881,  p.  42. 

The  Green  Pond  mountain  conglomerate  has  been  used  with  good  effect  at  Moi-ristown  and  at  Poonton,  but 
the  bowlders  of  the  country  around  the  towns  have  furuished  an  adequate  supply.  The  same  stone  can  be  obtained 
at  many  places  iu  Morris  and  Passaic  counties.  It  can  be  had  in  blocks  of  any  size  capable  of  easy  handling.  The 
stone  is  very  hard  and  solid,  and  free  from  all  minerals  other  than  quartz;  and  the  sharp,  angular  edges  and 
numberless  glacier-polished  bowlders  which  have  been  exposed  to  the  weather  for  ages  attest  its  ability  to  resist 
atmos])!u'ric  agencies;  but  it  is  not  easy  to  dress  on  account  of  its  excessive  hardness.  The  quarries  in  this 
formation  were  not  in  operation  during  1880. 

MAGNESIAN  LIMESTONE. 

This  rock  is  the  predominating  limestone  of  the  state,  and  is  found  in  Hunterdon,  Warren,  Sussex,  Morris,  and 
Somerset  counties.  For  the  localities  see  Geology  of  New  Jersey,  pp.  9-130;  also  map.  It  has  been  opened  at  many 
points  for  stone  to  be  used  iu  lime  manufacture.  For  building  puri)oscs  the  localities  in  which  this  stone  is  found  are 
numerous,  particularly  iu  Sussex  and  Warren  counties;  and  it  is  in  general  use  in  these  counties,  and  in  parts  of  the 
adjoining  counties  of  Hunterdon,  Somerset,  and  Passaic,  for  building  foundations,  and  for  buildings  of  all  kinds. 
For  heavy  bridge  work  it  is  used  largely.  The  railroad  and  canal  companies  use  a  great  deal  of  it  in  heavy 
construction.  (See  Geology  of  New  Jersey,  pp.  513,  514  and  392-396;  An.  Bept.  for  1873,  pp.  100, 101;  ibid.,  1881,  p. 
41 ;  also  schedule  of  Newton  limestone.)  For  analyses  see  above  references  and  An.  Eepts.,  1875,  p.  30;  1876,  p.  55; 
1878,  p.  104. 

HUDSON  RIVER  SLATE. 

This  rock  yields  the  roofing  slates.  The  principal  quarries  are:  (1)  La  Fayette,  Sussex  countj';  (2)  Newton,. 
Sussex  county;  (3)  Delaware  Water  Gap,  Warreu  couuty. 

Kefekences. — Geology  of  New  Jersey,  pp.  135-145  and  518-520;  An.  Kept,  for  1872,  pp.  29,  30.  The  flagging 
stone  of  Flag  stone  hill,  Wantage  township,  Sussex  county,  belongs  to  this  geological  hoi-izon.  Geology  of  Neio 
Jersey,  1868,  p.  522:  Flag-stone;  An. Kept.,  1881,  pp.  64-66. 

The  only  quarries  of  roofing  slate  in  New  Jersey  that  were  operated  to  any  considerable  extent'in  18S0  are 
those  near  La  Fayette,  Sussex  county.  They  are  within  a  mile  of  the  Sussex  railroad,  and  but  little  farther  from 
the  new  line  of  the  New  Tork,  Susquehanna,  and  Western  i-ailroad.  These  quarries  dip  to  the  northwest.  The 
geological  horizon  is  that  of  the  Hudson  River  slate.  The  reputation  of  the  La  Fayette  slate  is  good;  the  color 
is  usually  a  blue-black. 

ONEIDA  CONGLOMERATE  AND  MEDINA  SANDSTONE. 

These  rocks  constitute  the  mass  of  the  summit  and  western  slope  of  the  Kittatinny  or  Blue  mountain,  stretching' 
from  the  Delaware  Water  Gap  to  the  New  York  state  line.  They  have  not  been  opened  by  any  i-egular  quarries, 
although  the  outcrops  are  many  and  the  stone  of  the  conglomerate  formation  is  solid  and  durable,  and  can  be 
had  in  quite  regular  beds.  The  sandstoue  is,  in  most  places,  too  slaty  and  shaly  in  structure  to  make  a  good 
building  material.  The  only  quarry  or  opening  worthy  the  name  is  in  Sussex  county,  and  in  Montague  township, 
where  the  red  stone  is  got  out  in  thin  beds  of  large  size ;  but  it  is  not  near  transportation.  (Geology  of  New  Jersey, 
1808,  pp.  146,  149,  513.) 

LOWER  HELDEKBEKG  LIMESTONE  GROUP. 

The  rocks  of  this  group  are  found  in  place  in  a  narrow  belt  in  the  valley  of  the  Delaware  from  near  Port  Jervis 
to  the  Nalpack  bend,  and  are  confined  to  Sussex  county  alone.  They  are  quarried  extensively  for  lime  manufacture, 
but  not  for  building,  escejjt  a  little  which  goes  to  Port  Jervis  and  the  adjacent  country.  The  quarries  are  iu 
Montague  township,  Sussex  county. 

UPPER  HELDERIiERG  GROUP— ONONDAGA  AND  CORNIEEROUS  LIMESTONES. 

The  above-mentioned  belt  iu  Sussex  county  is  bordered  on  the  west  and  northwest  by  the  very  narrow  belt  of 
Oriskany  sandstone  and  Cauda-galli  grit  (both  unfit  for  building  material),  and  these  latter  are  followed  by  the 
Onondaga  and  Oorniferous  linuvstones  in  a  very  narrow  outcrop  bordering  the  alluvial  plain  of  the  Delaware  river. 
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They  have  yielded  considerable  stone  for  this  part  of  the  Delaware  valley,  which  is  used  for  bridge  piers,  abiitnieuts, 
dwellings,  etc.,  but  there  are  no  large  and  regularly -worked  quarries.    The  outcrops  are  many,  and  no  excavation 
is  generally  necessary  to  meet  the  occasional  demands  of  the  valley. 
References.— (reo%y  of  Neic  Jersey,  18G8,  pp.  1G5,  IGG,  514. 

TRIASSIC  AGE— SANDSTONE,  FREESTONE,  AND  BROWNSTONE. 

•The  most  noted  quarries  iu  the  state  and  some  of  the  largest  in  the  country  are  opened  in  the  sandstones  of  the 
Triassic  age.  The  formation  occupies  a  broad  belt  of  the  state,  running  from  the  Ifew  York  line  southwest  to  the 
Delaware  river.  Its  boundaries  are  shown  by  the  geological  maps  of  the  state.  For  general  descriptions  of  its 
rocks,  see  Geology  of  New  Jersey,  1868,  pp.  20G-225;  also  An.  Sept.  for  1879,  pp.  18-35. 

The  Little  Falls,  Paterson,  Belleville,  and  Newark  quarries  are  the  most  celebrated  of  any  on  the  eastern  side 
of  the  state.  In  the  central  part  of  the  belt  there  are  quarries  in  Washington  valley  (north  of  Plainfield),  at 
Martinsville  and  Princeton. 

Along  the  Delaware  river  there  are  large  quarries  at  Greensburg,  4  miles  above  Trenton,  and  farther  up  the 
river  valley  at  Stockton  and  Prallsville.  The  localities  where  quarries  have  been  opened  are  given  in  the  Anmtal 
Report  of  the  Neio  Jersey  Geological  Survey  for  1879,  pp.  21,25.  There  are  other  places  where  stone  has  been 
quarried,  but  the  above  list  includes  those  which  have  been  worked  for  sale  of  stone. 

The  principal  building  stone  in  Newark,  Paterson,  Orange,  Elizabeth,  and  Kew  Brunswick  comes  from  the 
Belleville  and  Newark  quarries.  They  furnish  a  large  quantity  of  very  superior  building  stone  to  New  York  city. 
The  new  Mills  building  in  that  city  is  one  of  their  monuments.  Trinity  church.  New  Y^ork,  represents  Little  Falls. 
In  beauty  of  shade,  solidity,  and  durability  the  selected  stones  from  the  Little  Falls,  Belleville,  and  Newark  quarries 
are  unsurpassed.  It  is  not  superfluous  to  add  that  the  stone  of  these  quarries  is  the  best  of  the  New  Jersey 
sandstones  or  freestones.  It  is  not  so  micaceous  as  many  other  sandstones,  and  has  not  their  laminated  structure ; 
hence  for  ornamental  work  it  is  well  adapted.  The  absence  of  bedding  lines  admits  of  less  care  in  laying  it  up. 
Some  horizons  are  more  argillaceous,  and  so-called  "clay-holes"  are  observed  in  them. 

The  Belleville  quarries  are  at  North  Belleville,  and  on  the  right,  or  west,  bank  of  the  Passaic  river.  They  are 
located  on  a  nearly  north  and  south  line,  and  are  about  100  yards  distant  from  the  river  front,  which  affords 
■wharfage  room  for  vessels  of  moderate  size,  as  the  tide  comes  up  to  this  point.  The  railroad  line  (Newark  and 
Paterson  branch  of  the  New  York,  Lake  Erie,  and  Western  railroad)  runs  nearly  parallel  with  the  river  and  about 
a  quarter  of  a  mile  west  of  the  quarries.  There  are  three  different  oi^enings.  The  following  are  some  of  the 
principal  buildings  in  which  this  material  has  been  used :  Fort  La  Fayette,  New  York  harbor ;  Stevens'  house. 
Fifth  avenue  and  Fifty-seventh  street;  Euppert's  house,  Fifth  avenue  and  Ninety-third  street:  building  corner  of 
Madison  avenue  and  Twenty-eighth  street;  the  Mills  building,  on  Broad  street,  and  A.  T.  Stewart's  buildings.  New 
York  city. 

There  is  considerable  variation  of  the  strata  in  the  different.parts  of  the  quarry.  In  the  southernmost  of  these 
quarries  the  glacial  drift  is  20  feet  thick ;  then  there  is  a  thickness  of  30  feet  of  red,  fine-grained  sandstone,  most 
of  which  is  of  inferior  quality,  and  the  best  of  it  is  only  tit  for  foundations,  cellar  walls,  etc.  Under  this  thickness 
comes  next  a  coarse-grained,  thickly-bedded,  reddish-gray  sandstone;  beneath  the  latter  is  a  fine-grained  red 
sandstone,  which  can  be  rubbed  and  polished.  The  reddish-gray  stone  is  equally  durable,  and  looks  well,  but  it 
cannot  be  rubbed.  The  former  brings  81,  the  latter  $1  50  per  cubic  foot.  Explosives  are  used  mostly  for  throwing 
down  the  top  stone.  Canisters  or  conical  charges  of  black  powder  are  always  employed  in  working  off  blocks  of 
the  best  and  most  valuable  stone.  There  are  disadvantages  of  considerable  stripping.  Working  in  the  direction 
of  the  dip,  water  must  be  pumped  out,  as  all  of  the  quarries  are  below  tide-level  in  the  deepest  points,  one  of  them 
being  35  feet  below  the  Passaic  River  level  (tide). 

Near  Avondale  station,  Belleville,  is  a  quarry  of  this  material  which  was  opened  about  the  time  of  the  Revolution. 
The  principal  markets  now  are  Newark,  New  Y^ork,  and  Brooklyn.  The  ledge  here  extends  S.  5°  W.,  the  strata 
being  vertical.  At  the  west  end  of  the  quarry  there  is  a  fine-grained  chocolate-colored  stone  at  the  top,  under 
several  feet  of  stripping.  The  light-colored  stone  is  a  coarse,  granular  mixture  of  quartz  and  feldspar.  The  shade 
of  color  is  very  pleasing  and  the  stone  is  solid,  occurring  in  thick  beds.  It  was  used  in  the  construction  of  the 
Presbj-teriau  church.  Fifth  avenue  and  Fifty-fifth  street.  New  Y'ork  city,  and  of  various  bank  buildings  in  Newark. 

In  one  of  these  quarries  the  total  area  of  the  opening  is  at  least  5  acres,  being  about  500  feet  square.  The 
vertical  section  on  the  northwest  includes  GO  feet  of  Gripping,  of  which  one  bed  3  feet  thick  can  be  used  for  cutting 
into  stone  for  foundations  and  cellar  walls.  Then  there  are  20  feet  of  the  thick  and  solid  beds  of  grayish, 
coarse-grained  stone  at  top,  and  fine  red  stone  used  for  rubbing  at  the  bottom ;  underneath  the  latter  there  is  an 
excavation  14  feet  into  a  shaly  rock.  These  varieties  are  sometimes  designated  "No.  1"  and  "No.  2"  stone, 
respectively.  On  the  south  side  of  the  quarry  there  are  only  20  feet  of  stripping,  and  then  comes  solid  stone.  A 
fault  traverses  this  quarry  in  a  north  and  south  direction,  displacing  the  beds  to  the  extent  of  4  or  5  feet.  Its  plane 
dips  05°  to  70°  west.     This  fault  also  appears  in  one  of  the  neighboring  quarries. 

On  the  south  side  of  Bloomtield  avenue,  Newark,  is  located  one  of  the  princijjal  quarries.  The  opening  is  at 
least  400  feet  long  from  north  to  south,  and  the  quarry  progresses  west  and  northwest  in  the  line  of  the  dip.    The 
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strippiiii,'  consists  of  earth  and  shaly  rock,  aud  varies  in  tliickness  from  10  to  30  feet.  The  dip  is  very  uniformly  in 
a  west-northwest  direction  and  at  a  slight  angle.  The  joints  show  no  apparent  system.  On  the  west  the  vertical 
Lection  is  approximately  as  follows,  beginning  at  the  top :  ^^^^ 

1.  Glacial  drift ^^ 

2.  Sbalyrock  1^ 

3.  Slialybeds 1*"    '^ 

4.  Dark-colored  red  sandstone - ^ 


5.  C.iUons 


1 


6.  Light-colored  sandstone,  thick  beds 8  to  15 

7.  Callous ------ •*'"    * 

8.  Dark-colored  harder  sandstone 4  to    (i 

In  the  glacial  drift  the  material  is  mostly  red  shale.  Nos.  4,  6,  and  8  are  workable  horizons.  At  the  south  end 
of  the  quarry  the  stripping  is  only  10  feet  thick.  Very  little  powder  is  used.  Stone  is  wedged  off  and  split  up  after 
the  top  or  stripping  has  been  removed.  One  engine  'works  both  derricks,  and  the  pumping  is  done  by  a  small 
engine.  The  material  from  this  ipiarry  has  been  used  for  the  construction  of  the  Collegiate  lleformed  church, 
Fifth  avenue  aud  Forty-eighth  street ;  the  Saint  Thomas  Protestant  Episcopal  cluuxih,  Fifth  avenue;  the  Jewish 
synagogue;  Presbyterian  church,  Lexington  avenue;  Eeformed  Episcopal  church,  JMadison  avenue;  Trinity  Churcli 
school.  Church  street— all  in  Xew  York  city;  Saint  Peter's  Episcopal  church,  Albany,  Kew  York;  La  Fayette 
College  buildings,  Easton;  Pennsylvania;  Yale  College  buildings.  New  Haven,  Connecticut;  Princeton  College 
buildings,  Princeton,  and  Kirkpatrick's  chapel,  Rutger's  college,  New  Brunswick,  New  Jersey,  aud  many  other 
buildings,  especially  in  Newark. 

The  Newark  quarries  are  all  conveniently  located  for  transportation.  There  is  natural  drainage,  as  the  quarries 
are  on  a  ridge  or  the  highest  ground  in  Newark,  which  is  100  feet  above  mean  tide-level.  The  thickness  of  workable 
strata  the  pleasing  shades  of  color,  anil  the  flue  texture  and  evenness  of  grain  are  circumstances  very  favorable  to 
these  quarries,  but  the  value  of  the  land  for  bpildiug  purposes  is  high. 

In  the  quarry  between  Fifth  and  Sixth  avenues  the  strata  quarried  are  remarkable  for  their  thickness  and 
solidity,  aud  the  joints  are  wide  apart.  One  system  of  joints  runs  n'ortheast  and  southwest,  aud  is  clean  and  open. 
The  glacial-drift  covering  is  about  30  feet  thick,  but  varies  to  10  feet  in  thickness  in  places.  The  quarry  is  nearly 
square,  having  sides  about  200  feet  in  length,  aud  the  stone  worked  has  a  total  thickness  of  30  feet.  At  the  bottom 
a  shaly  rock  is  found.  Very  large  and  solid  blocks  can  be  quarried  here,  aud  some  of  the  more  solid  rocks  show 
no  signs  of  stratification. 

The  following  are  some  of  the  principal  buildiugs  in  the  construction  of  which  this  stone  was  used :  The  college 
dormitory  and  the  Marquaud  chapel,  Princeton,  New  Jersey ;  Trinity  chapel,  Houston  street;  Saint  Jerome's  church 
spire,  and  the  trimmings  of  buildings  on  the  corner  of  Thirty-second  street  and  Broadway,  New  York  city. 

At  the  corner  of  Bloomfield  and  Prospect  avenues  is  an  old  quarry  formerly  worked  very  actively,  but  it  is 
about  to  be  closed,  as  land  here  is  considered  too  valuable  tor  quarry  purposes.  The  quarry  lias  a  length  of  700 
feet  and  is  300  feet  wide  and  60  feet  deep  at  the  deepest  point.  The  glacial-drift  covering  is  on  an  average  15  feet 
thick.  On  the  north  side  there  are  two  workable  horizons  each  12  feet  thick  and  separated  by  shaly  beds  3  feet  in 
thickness.  The  location  is  northeast  of  that  of  the  Newark  Quarry  Company,  aud  crosses  Bloomfield  avenue  about 
150  yards  away. 

A  short  distance  west  of  this  qiiarry,  and  on  the  same  excavation,  a  new  quarry  was  opened  in  1880.  The 
excavation  measures  50  by  50  feet  and  is  40  feet  deep.  The  beds  are  covered  to  a  depth  of  from  5  to  8  feet  by  glacial 
drift.  The  ledge  here  opened  is  shaly  at  toj),  and  there  is  first  a  thickness  of  from  10  to  15  feet  of  red  sandstone. 
Beneath  this  there  is  a  drab-colored  sandstone  12  feet  thick.  Its  shade  of  color  and  fineness  of  grain  recommend 
it,  but  the  extent  of  the  supply  is  still  unknown.    The  dip  of  the  ledge  is  to  the  northwest. 

The  principal  quarry  at  Orange  mountain,  in  Essex  county,  produces  stone  for  ordinary  building  ]Hirposes,  used 
in  Orange  and  vicinity.  Among  the  buildings  in  which  it  niay  be  set  n  are  the  Central  Presbyterian  church,  the 
addition  to  Grace  Protestant  Episcopal  church.  South  Orange  Presbyterian  (;hurch,  and  the  residence  of  Davis 
Collamer,  at  Orange,  and  that  of  Kenyon  Cox,  at  Millburn.  The  quarry  is  in  the  eastern  face  of  Orange  or 
Watchuug  mountain,  and  about  250  feet  higher  than  Orange.  An  excellent  Telford  road  within  25(»  yards  of  the 
quarry  leads  to  Orange  and  Newark.  There  are  in  all  14  feet  of  workable  beds,  one  of  which  is  G  feet  in  thickness. 
There  is  considerable  tliickness  of  stripping,  which  consists  of  reddish  shaly  beds.  This  stone  ])rescnts  a  pleasing 
api)enrance  when  dressed,  either  ax-hammered  or  bush-hammered,  and  is  readily  dressed.  Like  all  the  stone  of 
Essex  county,  it  hardens  on  exposure.  The  working  advances  in  the  direction  of  the  dip;  hence  there  is  no  advantage 
of  gravity  in  getting  blocks  from  the  beds.  There  is  a  fault  running  ncu-th  and  south  through  the  quarry,  but  the 
dislocation  does  not  appear  to  be  great.  The  plane  of  the  tiiult  (lii)s  about  S.'P  ^o  the  east.  The  rofk  surfaces  are 
coated  with  yellowish  earth,  and  in  places  the  rock  Ts  crumbling,  so  that  Ihcrc  is  no  workable  o.r  niarket;ible  stone 
for  a  distance  of  from  1  foot  to  3  feet  from  the  fault  plane. 

There  is  a  quarry  at  West  Orange,  Essex  county,  which  i)roducos  a  rather  IWie  grained  browustDue,  u.sed  for 
buildings  and  trimmings,  chiefly  in  New  York  and  Orange.    This  quarry  is  in  the  valley  between  the  first  and  the 
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second  "Wiitclimig  mouutaiii  lauges  and  near  the  suiuiuit  of  the  socoiid  range.  It  occui)ies  the  same  relative  position 
as  the  well  known  Little  Falls  quarry.  Tlie  stripping  is  not  heavy,  so  that  the  aggregate  thickness  of  workable  beds 
is  about  40  feet,  but  this  does  not  include  all,  as  there  is  said  to  be  good  stone  at  the  bottom.  The  stone  is  heavy- 
bedded,  and  a  set  of  regular  and  true  joints  extends  through  the  ledge  which  facilitates  the  work  of  quarrying.  The 
stone  when  quarried  is  easily  dressed,  and  can  be  carved  into  any  desired  forms.  It  hardens  by  exposure.  At  present 
there  is  the  disadvantage  of  having  to  move  the  stone  by  team  a  distance  of  from  2  to  4  miles  before  reaching  railroad 
or  canal.  Among  the  most  imi)ortant  buildings  in  the  construction  of  which  tlie  stoue  from  this  quarry  was  used  are 
the  Presbyterian  church  at  Caldwell,  cha])el  of  Grace  Protestant  Episcopal  church  at  Orange,  Keformed  (diurch  at 
East  Orange,  Niles'  mansion,  Bloomlield,  and  a  house  at  the  quarry.  Much  of  the  stone  was  used  in  the  construction 
of  college  buildings  at  Garden  City,  Long  Island.  During  ISSO  nearly  all  the  material  quarried,  including  a  common 
rough  stoue,  was  marketed,  the  rough  stoue  being  used  chiefly  for  walls  at  Garden  City. 

The  gray  feldspathic  sandstone  of  the  Palisade  mountain  is  found  in  a  crumbling  condition  on  the  east  fiiceof 
the  Palisades  and  near  the  river,  but  not  there  suitable  for  building.  At  Englewood  and  Teuatly,  in  Bergen  county,, 
it  is  found  so  abundant  in  loose  masses  that  this  source  has  furnished  stone  for  many  elegant  conntry  houses  and 
public  structures;  but  no  quarry  in  the  rock  in  situ  has  as  yet  been  opened. 

At  Patersou  (in  the  western  suburbs)  a  light  colored  buff  stoue  has  been  quarried  to  some  extent.  The  pleasing- 
shade  of  color  and  its  case  in  working  give  it  a  local  use. 

The  principal  quarry  near  Patersou  is  in  the  eastern  face  of  First  mountain.  The  average  stripping  has  been 
15  feet  thick,  largely  a  red  shale  and  sandstone  with  trap-rock  debris  fallen  from  cliifs  above.  The  working  has 
reached  the  trap  rock  wall,  aud  now  must  be  carried  laterally  or  the  trap-rock  must  be  undermined.  The  rock  face 
presents  a  vertical  section,  the  divisions  of  which  are  approximately  as  follows : 

Feet. 

1.  Trap-rock 80 

2.  Red-shale  rock 8 

3.  Red  sandstone  of  varying  tliickness 15 

4.  Sandstone  and  shale  irregularly  alternating 10 

5.  Sandstone  in  two  thick  beds  with  shale  intervening  in  i>laces 20 

6.  Shalo Ij 

7.  Grayish  sandstone  of  the  best  quality  for  building  purposes 15 

The  stone  most  used  comes  from  Kos.  5  and  7  of  this  section.  The  quarry  has  advantages  in  location,  giving 
a  great  thickness  of  strata  above  all  drainage,  and  being  situated,  as  it  were,  on  the  bank  of  the  IMorris  canal. 
There  are  also  three  railroad  stations  within  one  mile.  The  principal  markets  are  Patersou  and  Hackensack.  Some 
is  shipped  to  Newark  and  to  Jersey  City.  The  character  of  this  material  as  to  durability  may  be  observed  in  the 
Passaic  County  jail  building,  and  in  many  other  buildings  in  Patersou  and  Hackensack.  The  principal  drawback  is 
the  heavy  stripping  in  the  trap  cliff;  this  might  be  thrown  down  and  the  stone  utilized  for  roads.  Professor  Smock, 
of  the  Xew  Jersey  geological  survey,  thinks  the  stone  under  the  trap-rock  will  jjrobably  be  found  more  solid  and  in 
thick  workable  betls.  («) 

In  Washington  valley,  aud  at  Martinsville,  in  Somerset  county,  there  are  quarries  in  the  lighter-colored  stones 
which  look  well  in  buildings.  At  the  principal  quarry  at  Martinsville  the  stripping  at  the  north  end  is  21  feet  thick, 
and  consists  mostly  of  red-shale  earth  at  the  top  and  I'ed  sandstone  below.  Some  of  the  beds  in  the  stripping 
furnish  stoue  suitable  for  foundations.  At  the  op^josite  end  of  the  quarry  the  stripping  has  ranged  from  10  to  30 
feet.  The  total  thickness  of  the  courses  now  worked  is  about  20  feet,  11  feet  of  which  is  a  light-colored  freestone. 
At  the  bottom  of  the  quany  a  gr-eenish  shale  sets  in.  The  dip  of  the  strata  is  10°  north-northeast.  Most  of  the 
stones  taken  out  are  from  1  foot  to  2  feet  in  thickness,  but  blocks  3  feet  thick  and  12  feet  square  may  be  obtained. 
The  stone  is  readily  sawed  and  dressed;  gang-saws  cut  about  1  inch  deep  per  hour  in  it.  The  light-colored  stone  is 
sawed  into  shai)e  for  caps,  window-sills,  lintels,  water-tables,  etc.  The  principal  markets  for  the  stone  from  this 
quarry  are  Bouudbrook,  Soraerville,  Plainfleld,  Brooklyn,  and  neighboring  places.  Among  the  buildings  in  the 
construction  of  which  it  was  used  are  those  in  Prospect  jiark,  Bi-ooklyn,  and  a  hotel  in  Martinsville.  In  old  buildings 
where  this  stoue  has  been  used  it  proves  to  be  durable. 

At  Xew  Brunswick  and  along  the  Earitan  Eiver  valley  the  stone  is  too  shaly  and  does  not  weather  well.  The 
quarries  are  not  now  worked. 

The  Delawai'c  River  quai'ries  supply  a  large  quantity  of  stone  to  Trenton,  Lambertville,  Bordentown,  Burliiigton, 
Philadelphia,  and  Camden.  This  stone  varies  somewhat  in  the  different  quarries.  It  is  conglomeratic  in  the 
Prallsville  quarries  and  in  some  of  the  beds  at  Greensburg.  The  best  stone  is  of  a  reddish-gray  shade,  aud  contains 
a  little  feldspar  associated  with  the  quartz.  The  stone  is  easily  dressed,  and  is  used  for  both  ornamental  aud  common 
building  work,  iluch  of  the  Stockton-Prallsville  stone  has  been  used  in  the  construction  of  heavy  bridge  work 
on  the  lines  of  the  Pennsylvania  Railroad  company.  The  stone  on  this  side  of  the  state  appears  to  be  a  little  more 
open  and  poi-ous  than  that  of  the  Little  Falls  and  Belleville  quarries,  and  it  favors  the  growth  of  a  green  fungas  (?) 
in  dark  and  shaded  outside  localities. 

a  Geology  of  Anv  Jersey,  1868,  p.  506. 
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Thei'e  are  four  iinpoitaut  iinaiTies  at  Greeusburg,  aud  the  stones  from  all  of  them  are  kuowu  iu  the  market  as 
"Treutou  browustouo"  or  as  freestone.  The  <|iiarries  are  about  four  miles  from  Trenton,  on  the  bank  of  the 
feeder  of  the  Delaware  and  Earitau  canal,  and  near  the  line  of  the  Belvidere  Delaware  railroad  ;  the  Delaware  and 
Boundbrook  railroad  crosses  the  Delaware  river  within  a  mile  of  the  (luarries.  The  general  direction  of  the  dip  is 
north-northwest  to  an  angle  of  about  10".  Some  of  the  stripping  consists  of  a  friable  and  coarse-grained  stone  made 
up  of  a  mixtiu-e  of  quartz  aud  feldspar,  with  some  red-shale  rock  in  i)laces.  The  workable  beds  are  from  12  to  l.j  feet 
in  total  thickness.  These  beds  are  usually  separated  by  from  3  fo  -t  feet  of  red-shale  beds.  The  total  thickness  of 
luercliantable  stone  is  iu  some  places  33  feet.  The  proximity  of  these  quarries  to  both  canal  and  railroad,  their 
easy  drainage,  comijaratively  light  stripping,  and  the  thick  beds  of  workable  stone,  are  very  considerable 
advantages.  Its  durability  and  the  ease  with  which  it  is  dressed  create  a  large  demand  for  this  stone;  the  sale  of 
the  dirt  aud  rotten  rock  of  the  stripping  at  a  compensation  sufldcient  to  pay  for  removing  it  is  another  considerable 
advantage.  Tlie  Trenton  browustoue  or  freestone  is  most  largely  used  iu  Treuton,  and  nearly  all  of  the  stone 
buildings  are  of  this  uiaterial;  it  is  quite  largely  used  iu  Philadelphia  also,  aud  a  little  is  used  iu  the  towus  along  the 
Delaware  river  from  Lambertville  to  Philadelphia.  The  following  are  some  of  the  principal  buildings  iu  the 
construction  of  which  the  Trenton  browustoue  was  used:  House  of  Correction  at  Holmesburg,  Pennsylvania; 
Catholic  church,  thinl  and  Peed  streets;  the  Ejuscopal  church,  Nineteenth  and  Wallace  streets;  Presbyterian 
ch^urch,  Twenty-first  and  Walnut  streets;  Presbyterian  church.  Twenty-second  aud  Bainbridge  streets;  school- 
house.  Sixth  and  Coates  streets,  all  at  Philadelphia,  Pennsylvania;  the  library  building  at  Princeton,  2few  Jersey; 
Saint  Mary's  church  at  Warreu  and  Bank  streets  ;  and  the  residences  of  Hon.  A.  G.  Ritchie,  IJev.  R.  S.  Manning,  S. 
Prior,  and  others,  at  Treuton,  New  Jersey.     For  the  composition  of  these  stones  see  Geology  of  N etc  Jcraey,  18GS, 

pp. '515,  516. 

FLAGGING  STOXE. 

At  two  localities,  Woodsville,  Mercer  county,  and  Milford,  Hunterdon  county,  Haggiug  stone  is  obtained.  There 
are  sevei-al  distinct  openings  near  Milford.  The  quarries  at  Milford  are  all  within  two  miles  of  the  Milford  Railroad 
depot,  and  are  iu  the  dark  blue  flue-grained  sandstone  of  the  Triassic  formation  near  its  junction  with  the  gneissic 
rocks  of  the  Arcbi^au  age.  A  full  description  of  these  localities  may  be  found  in  the  Geology  of  Xeic  Jersey,  1868, 
pp.  521,  522.  The  quarries  are  at  present  worked  only  for  local  markets  along  the  Delaware  river  from  Easton  to 
Lambertville.  The  beds  are  generally  quite  thin,  and  most  of  the  stone  .splits  nicely,  giving  a  smooth  surface  suitable 
for  floors  or  sidewalks.  The  maximum  thickness  of  flag- stone  produced  here  is  4  inches;  thicker  layers  are  used  for 
building  purposes.  The  dip  of  the  beds  is  20°  N.,  40°  W.  A  fine  dividing  plane  or  joint  traverses  the  stone  in  a 
■direction  X.  75°  E.:  another  runs  N.  15°  W.  Impressions  of  stems,  fragments  of  coal,  aud  some  supposed  foot- 
prints have  been  found  iu  this  locality.  The  following  is  an  analysis  of  this  flag-stone  made  for  the  Xew  Jersey 
geological  survey : 

Per  cent. 

Sand  and  silicic  acid 79. 25 

Protoxide  of  iron 3. 78 

Alumina 7. 49 

Lime 1.86 

Magnesia Trace 

Potash 0.50 

Soda 0.62 

SulpLiiric  acid , 1.  39 

Carbonic  acid 1.  46 

Water 2.76 

Moisture 0.40 

Total 99.51 

The  i)riucii)al  (juarry  at  "SVoodville  is  in  a  dark-colored,  fine-grained  shale  of  the  Triassic  age.  The  surface 
layers  are  shale;  the  beds  below  are  a  flue, bluish, .slate-like  rock,  which,  however,  is  properly  classified  with  the 
sandstones.  The  dip  of  the  strata  is  20°  X.,  4°  W.,  very  irregularly  bedded  in  layers  varying  in  tliickness  from  very 
thin  flagging  to  those  16  inches  thick.  The  excavation  in  the  quarry  is  40  feet  deep  at  the  deepest  poiut.  Stripping 
is  easy  and  drainage  natural,  but  the  stone  has  to  compete  with  the  Hudson  River  blue-stone  at  Trenton  and  on  the 
railroad  lines;  as  better  prices  are  obtained  in  the  immediate  neighborhood  than  at  Trenton,  the  local  demaiuls 
regulate  working.  The  fineness  of  grain  aud  smooth  surface  of  this  stone  make  it  desirable  for  flagging;  although 
a  slate-like  rock,  the  cleavage  is  not  of  such  a  nature  as  to  permit  it  to  be  used  as  roofing  nuiterial.  Flagstone  ol 
inferior  quality  is  obtained  at  Princeton  also.  Martinsville  quarry  affords  some  stone  suitable  for-flagging.  In  all 
of  these  places  the  stone  is  chiefly  a  fine-grained,  slate-like  rock,  and  generally  of  slate  color.  One  of  the  quarries 
at  Priucetou  produces  what  is  called  by  Professor  Smock  a  "blue,  indurated,  argillaceous  sandstone",  although, 
according  to  the  classification  adopted  in  this  report,  it  is  put  with  the  slates.  It  is  used  for  ordinary  building 
purposes  in  Priucetou. 

Another  quarry  produces  a  grayish  sandstone  used  to  a  limited  extent  for  building  purposes  at  various  i)laces 
along  the  Delaware  and  Raritan  canal,  and  was  used  to  some  extent  in  the  construction  of  the  Princeton  College 
buildings. 
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TRAP-KOCKS. 

The  trap-rocks  iuoUuled  in  the  sandstones  of  tlie  Triassic  iu  ISfew  Jersey  are  quarried  extensively,  their  principal 
Tise  being  for  paving.  The  stone  splits  readily  into  blocks  of  specification  sizes  for'  street  paving,  and  is  hard, 
wearing-  well.  For  such  use  the  oblong-shaped  blocks  are  found  to  be  quite  as  good  as  granite,  and  their  eni])l()y  nicnt 
is  increasing  iu  Xew  York  and  in  cities  of  the  state.  The  quarries  for  paving  blocks  are  confined  mostly  to  the 
east  blufl"  of  the  Palisade  Mountain  range,  or  Bergen  hill,  and  to  Goat  hill,  near  Lanibertville,  in  Hunterdon  county. 
For  building,  the  trap-rock  has  been  used  in  Jersey  City  and  in  Orange,  but  not  to  any  great  extent,  although  for 
large  structures  it  is  well  adapted  and  looks  finely.  Trap-rock  is  also  used  largely  for  ballasting  railroad  beds  and 
for  Telford  roads. 

Heferences. — iSandstorie. — (Analysis.)  See  Geology  of  Neic  Jersey,  1868,  p]).  215,  218.  Trap-rock:  An.  Eept. 
N.J.,  1873,  pp.  113,  114;  ibid,  1879,  pp.  25,  26;  ibid.,  1881,'pp.  60,  63. 

The  principal  quarry  in  the  Triassic  trap,  or  diabase,  is  at  Bergen  hill,  Hudson  county.  It  is  used  for  paving 
blocks  chiefly  iu  Xcw  York,  Jersey  City,  Hoboken,  and  Newark.  The  trap-rock  quarries  at  this  place  are  confined 
to  the  eastern  brow  of  the  hill  and  to  the  summit  of  the  range.  They  extend  at  intervals  from  Montgomery  street, 
Jersey  City,  to  the  Bergen  County  line,  a  distance  of  7  miles.  These  quarries  are  very  small ;  they  are  opened  on 
the  brow  of  the  hill  whei'e  streets  are  to  be  cut  thi-ough,  or  on  knobs  such  as  mount  Pleasant,  near  the  track  of  the 
Pennsylvania  railroad,  which  is  to  be  taken  down  to  a  much  lower  level.  Others  are  so  located  as  to  get  stone 
most  easily  and  of  quality  suitable  for  use.  The  excavations  are  not  sunk  into  the  rock,  but  are  simply  extended 
into  the  ledge  as  it  projects  from  the  hill.  There  is  but  little  stripping,  cap-rock,  or  waste  of  any  kind;  nearly  all  of 
the  rock  is  used.  All  the  ijuarries  are  worked  on  leases,  and  a  common  practice  is  for  a  gang  of  three  or  four  men  to 
work  together.  The  only  capital  is  the  value  of  tools  and  iiowder,  averaging  probably  less  than  SlOO  to  each  quarry. 
The  specification  paving  blocks  are  cut  8  by  10  inches  (or  by  12)  by  4  inches;  the  square  blocks  are  5  or  C  by  7  inches. 
The  former  are  cut  with  some  regard  to  dimensions,  but  the  square  blocks  are  cut  with  much  variation,  some 
having  nearly  twice  the  cubical  contents  of  others.  There  is  much  variation  in  the  stones  of  difl'erent  localities,  and 
some  cuts  much  more  readily  than  others,  and  with  less  waste.  The  spalls  are  used  for  Telford-road  making. 
Black  powder  is  employed  to  break  off  large  masses,  which  are  broken  up  by  hand-sledges,  and  the  blocks  are 
.split  out  by  hammers.  The  blocks  are  carted  direct  from  the  quarries  to  streets  to  be  paved  in  New  York  or  Jersey 
City.  The  specification  block  is  growing  in  favor,  and  the  use  of  trap-rock  as  a  paving  stone  is  increasing  very 
rapidly.  Against  the  square  blocks  there  seems  to  be  a  serious  objection — that  its  surface  grows  smooth  very  soon 
and  is  slippery;  but  against  the  oblong  blocks  the  objection  does  not  exist. 

The  location  of  these  quarries  is  above  all  water,  with  natural  drainage,  with  no  stripping  to  be  removed,  and 
they  are  often  worked  for  the  double  purpose  of  removing  the  stone  in  the  grading  of  streets  and  for  paving  stone. 
As  a  building  stone  this  trap-rock  has  been  used  with  good  results  in  Saint  Patrick's  church  in  Jersey  City,  and  in 
the  Hudson  County  court-house,  besides  other  edifices  both  public  and  private.    It  is  also  used  iu  retaining-walls. 

The  late  Dr.  George  W.  Hawes  said  of  this  Triassic  diabase  or  trap : 

From  a  specimen  of  tlie  normal  rock  from  Jersey  City  the  feldspar  was  separated  and  was  analyzed  by  Dr.  Howe,  and  proved  to  be 
complex,  a  circumstance  not  indicated  by  the  microscopic  examination.  The  process  of  separation  by  means  of  the  specific  gravity 
necessitated  the  presence  of  what  may  be  called  "middlings",  which  were  not  sufficiently  dwelt  npon,  and  which  may  be  supposed  to 
have  modified  somewhat  the  composition  of  the  parts.  One  part  was  a  little  more  siliceous  than  labradorite,  and  the  other  analysis  gave 
the  formula  of  andesite.    The  second  feldspar  may  be  assumed  to  be  a  litne  more  acid  than  the  aualysis. 

The  complexity  of  the  feldspathic  element  being  demonstrated  in  this  case,  we  may,  if  we  choose,  by  a  calculation,  indicate  the  per- 
centage of  the  feldspar  in  the  rock,  if  the  composition  of  the  pyroxene  is  known.     The  pyroxene  of  West  rock  has  been  analyzed,  and 

if  this  rock  is  selected  as'tvpical  we  obtain  : 

Per  cent. 

Auorthite , 15. 5'2 

Albite 22.16 

Potash  feldspar 2. 32 

Pyroxene 54. 47 

Titanic  iron 2. 68 

Magnetite l-^S 

Apatite 0.32 

Total 99-23 

Thus  the  percentage  of  total  feldspar  is  shown,  but  it  is  not  intended  in  any  degree  to  suggest  that  auorthite,  albite,  and  potash- 
feldspar  are  present  in  these  or  any  proportions,  but  a  calculation  is  only  possible  when  the  extreme  species  are  considered;  and,  these 
molecular  relations  being  known,  in  the  v.ords  of  the  article  "it  becomes  easy  to  see  how  extremely  diversified  the  feldspathic  elements 
may  be  in  rocks  of  this  nature.  The  molecnles  may  arrange  themselves  in  very  diversified  ways,  while  the  rocks  remain  identical  in 
composition". 

This  method  of  calculating  the  amount  of  fihlspar  has  been  very  often  used..  West  rock,  according  to  the  calculation,  includes 
just  40  per  cent,  of  feldspar,  which  contains  the  elements  that  might  form  three  species  or  be  combined  in  one.  In  the  .Jersey  City  rock 
the  feldspathic  molecules  have  combined  to  form  labrailorite  and  andesite.  In  a  little  dike  which  intersects  West  rock,  forming  a  bit  of 
its  western  fuce,  and  identical  inconipositiou  with  all  the  rocks  of  this  remarkably  uniform  system,  auorthite  has  formed  in  small  amount, 
which  does  not  necessitate  a  more  basic  rock.  sin<e  a  simple  arrangement  of  the  remaining  feldspathic  molecnles  into  other  species  could 
comp<n.sate  for  this. 
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Ir  is  kuown  that  Jcrsoy  City  tnip  consists  of  pyroxouc,  two  I'cldspars  of  intcriiicdiali'  ((iiiiiiosition,  titiuiic  iron,  magnetite,  and' 
some  miuutely  iiiici'oscopio  iiigndionta ;  and  the  oeonrrence  of  anorthite  in  rocks  of  lilu'  ( <iMiiMisition  that  maybe  supposed  to  have- 
cooled  under  difi'oreut  conditions  indicates  tliat  constancy  of  composition  as  regards  the  species  of  I'ohlspar  is  not  to  be  expected. 

L.VTKR  FOHMATIOX.S. 

Bkown  sandstone  and  conglomerate. — Tliis  is  tlie  only  buikliug  stone  foimd  in  tlie  soutlicrn  half  of  the 
state.  It  is  a  cemented  sand  or  gravel,  and  the  cementing  material  is  iron  oxide.  It  is  not  contined  to  any  particidaj' 
geological  horizon,  but  occurs  from  the  lower  beds  of  tlic  Cretaceous  age  to  the  latest  drift,  although  more 
common  in  the  outcrop  of  the  redsand  bed  and  the  drift  gravel  of  the  southeastern  part  of  the  state.  In  the 
absence  of  any  other  stone  it  is  useful  and  is  largely  used  for  foundations  and  cellar  walls.  The  quarries  are 
generally  small  pits  or  shallow  openings,  and  the  stones  occur  in  beds  of  varying  thickness,  lying  upon  earthy 
strata  or  beds,  and  covered  by  sand,  or  sand  and  gravel  or  etirthy  materials.  In  a  few  instances  buildings  have: 
been  constructed  of  this  stone. 

References. — Geology  of  New  Jerse}/,  ISGS,  pp.  510,517,  and  An.  Rept.,  18S1,  pp.  GG,  OS. 

At  Egg  Hai-bor  city,  Atlantic  county,  a  quarry  of  this  stone  is  located  on  rocks  of  Ci'etaceous  age.  A  description 
of  this  quarry  and  the  material  produced  by  it  will  illustrate  wliat  is  done  in  southern  Xew  Jersey  in  these  quarries 
of  brown  sandstone. 

The  stone  from  the  Egg  llarbor  tpiarry  is  durable,  as  it  hardens  on  expo.sure,  but  it  is  not  adapted  to  nice  work, 
and  hence  its  use  is  limited  to  the  construction  of  wine  vaults  at  Egg  Uarbor  city,  foundations,  cellar  walls,  and 
occasionally  bridge  abutments  and  a  few  buildings ;  one  is  a  Protestant  Episcopal  church  at  Eatontown,  Monmouth 
county,  built  of  stone  from  the  vicinity ;  another  is  the  West  Jersey  academy  at  Bridgeton,  built  of  stone  quarried 
near  the  town.  Some  of  this  material  was  used  in  the  construction  of  the  large  dam  at  May's  Landing.  Among 
the  more  im^jortant  of  the  numerous  quarries  in  this  stone  are  the  following:  near  Eatontown,  Monmouth  county; 
Stonehill,  Atlantic  township,  ]\Ionmouth  county ;  Arney's  mount,  Burlington  county ;  near  Wareton,  Ocean  county ; 
Bridgeton,  Cumberland  county  ;  Egg  Harbor  city,  Atlantic  county;  May's  Landing,  Atlantic  county. 

PENNSYLVANIA. 

[ComiJiled  mainly  from  notes  of  niembeis  of  the  Second  Geological  Survey,  etc.] 

BUILDING-STONE  RESOURCES. 

The  ranges  of  the  Appalachian  mountains  passing  in  a  general  direction  northeast  and  southwest  through  the 

central  and  eastern  parts  of  the  state  are  the  most  marked  feature  in  the  geographical  structure ;  and,  speaking 

very  generally,  the  exposures  of  the  dilferent  geological  formations,  especially  in  the  mountain  i-egions  of  the  state, 

are  in  the  form  of  bands,  of  greater  or  less  width,  having  the  same  direction  as  the  mountains. 

The  oldest  rocks  in  the  state  are  the  Arclia?an,  in  the  southeastern  corner;  and  going  west  and  northwest  newer 
rocks  appear  in  consecutive  order,  with  the  following  exceptions  : 

There  is  a  belt  of  3Iesozoic  red  sandstone  passing  through  the  southwestern  corner  of  the  state,  lying 
unconformably  on  and  bounded  by  rocks  of  Archaean  and  Lower  Silurian  age.  This  is  the  latest  formation 
found  within  the  limits  of  the  state.  It  is  described  very  fully  in  Vol.  II,  First  Geological  Surrey  of  Pennsylvania, 
by  Professor  Henry  D.  Eogers. 

The  next  important  exception  is  the  anthracite-coal  fields  of  eastern  Pennsylvania.  These  are  comparatively 
narrow  belts,  the  exposures  of  which  are  bounded  by  sub-Carboniferous  and  Devonian  rocks.  In  the  reports  of  the 
geological  survey  of  Pennsylvania  the  preservation  of  these  isolated  Carboniferous  strata  is  ascribed  to  the  fact 
that  there  is  a  marked  depression  of  the  surface  in  this  section  of  the  state,  placing  the  rocks  nuich  lower  than 
those  of  the  same  age  in  other  mountain  regions. 

There  are  small,  separate  areas  of  the  Lower  Silurian  limestone,  sometimes  called  Siluro-Cambrian,  by  Lesley, 
in  the  second  Pennsylvaniti  survey,  and  called  by  Rogers  the  Auroral  limestone. 

Among  the  most  important  in  their  resources  of  building  stone,  beginning  at  the  southeast,  are  the  Arcluean 
rocks  before  mentioned,  whicli  furnish  gneisses  in  the  neighborhood  of  Philadelphia  and  Cliester  county ;  serpentines 
in  (,'iiester  county,  and  slates,  for  roofing  purposes,  in  York  county. 

The  Mesozoic  or  Triassic  belt  before  mentioned  furnishes  a  brown  sandstone  at  various  localities,  which  material 
is  of  the  same  age  aud  bears  a  general  resemblance  to  the  brownstoiie  of  the  Connecticut  valley,  and  there  is  a  belt 
of  this  age  in  Nova  Scotia  furnishing  sandstone  of  superior  (]uality  for  biukling  purjjoses,  but  it  does  not  bear  as  much 
resemblance  to  the  Counecticut  stone  as  does  the  material  of  the  Triassic  formation  (piarricd  in  Pennsylvania. 

There  are  dikes  of  trap-rock  cutting  this  jMesozoic  belt  at  various  iioints.  .V  inicroscoi)ic  examination  sliows 
it  to  be  adiaba.se,  and  it  furnishes  a  very  hard  and  practically  indestructible  building  nmlerial,  but  from  its  liardness 
it  is  diflicnlt  to  work  and  is  dull  and  somber  in  appearance.  There  are  quarries  in  these,  dikes  at  Collins  station, 
near  Falmoutli,  in  Lancaster  county,  ami  netir  York  Haven,  in  York  county.  Surface  bowlders  of  the  material  are 
taken  11])  for  purposes  of  construction  on  and  near  Cemetery  ridge,  (Gettysburg,  Adams  county.  The  trap  at  this 
l)lace  lies  a  short  distance  south  of  the  present  southern  boundary  of  the  Mesozoic  sandstone,  l)ut  there  is  little 
doubt  that  it  is  contemporary  with  the  trap  dikes  which  cut  the  :\lfsoz()ic  sandstone  at  various  jdaces.    The  most 
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iiuportaut  quarries  at  present  are  at  lluiiimelstown,  and  tbo  material  is  also  quarried  at  Yardleyville,  Lumbertou, 
and  Newtown,  Bucks  eounty,  to  a  slight  extent  near  Reading,  in  Berks  county,  and  at  York  Haven,  in  York 
county. 

The  Lower  Silurian  or  Auroral  limestone  before  mentioned,  which  covers  (luite  a  large  area  in  Cumberland  or 
lifbauou  valley  (the  Sheuandoali  valley  of  Virginia),  furnishes  by  far  the  largest  part  of  the  limestone  (jiuirried  in 
the  state.  The  isolated  bodies  of  this  limestone  in  -Montgomery,  Chester,  Lancaster,  and  Y'ork  counties,  lying 
southeast  of  the  main  body  of  the  strata,  furnish,  in  Montgomery  county,  the  "Pennsylvania  marble";  but  in  the 
other  counties  mentioned  they  furnish  a  limestone  sinular  to  that  to  be  found  almost  everywhere  in  the  Cumberland 
valley. 

Strata  of  Hudson  River  age,  lying  immediately  upon  the  Lower  Silurian  limestone,  in  Northami)ton  and  Lehigii 
counties,  furnish  roofing  slates  which  are  extensively  quarried,  the  trade  in  which  is  rapidly  increasing  year  by 
year. 

Northwestward  of  the  Lower  Silurian  limestones  there  is  quite  an  extended  area  of  Devonian  strata,  and  on 
these  there  are  ledges  of  Catskill  sandstone  in  Pike  county  and  vicinity  that  are  much  quarried  for  Hags.  The 
material  is  of  the  same  structure  and  character  as  the  North  l^i^•er  blue-stone  so  extensively  quarried  in  Ulster 
county,  New  Y'ork,  for  flags,  and  is  scarcely  distinguishable  from  it:  it  is  marketed  with  the  North  River  blue- 
stoue  and  bears  the  same  name. 

The  strata  in  this  region  are  usually  thin  and  evenly  bedded  shales  and  sandstones,  hard,  tiue,  and  compact  iu 
texture,  and  particularly  well  adapted  to  paving  jjurposes.  In  Wyoming  county,  in  the  vicinity  of  Jleshoppen, 
there  are  quarries  located  ou  Devonian  strata  of  the  Chemung  horizon,  and  the  material  is  a  very  superior,  fine- 
grained, compact,  light  gray  or  bluish  sandstone,  well  adapted  to  the  better  class  of  construction,  which  is  rapidly 
coming  into  use  in  New  York  and  other  eastern  cities.  Although  the  courses  here  are  usually  suflSciently  thick  to 
furnish  material  suitable  for  massive  construction,  much  of  it  is  thinly-bedded  and  is  extensively  quarried  for 
sidewalk  paving. 

There  are  flag  quarries  also  in  Susquehanna  and  Tioga  counties,  and  numerous  other  quarries  are  distributed 
over  the  country  covered  by  these  rocks,  but  the  localities  mentioned  are  the  principal  ones  thus  far  where  they 
have  been  quarried  for  purposes  of  construction. 

There  are  numerous  quarries  of  sub-Carboniferous  flagstone,  probably  of  Chemung  age,  and  certainly  belonging 
to  the  Venango  Oil  group,  along  the  high  divide  overlooking  lake  Erie,  in  Erie  county. 

There  is  one  important  quarry  of  umbral  or  mountain  limestone  (a  division  of  the  sub-Carboniferous  iu 
Pennsylvania),  near  Connellsville,  Fayette  county,  (piarried  for  street  paving,  and  marketed  thus  far  chiefly  iu 
Pittsburgh. 

The  Carboniferous  area  in  the  western  portion  of  the  state  furnishes  but  little  excepting  coarse  sandstone  and 
conglomerates,  which  have  been  extensively  used  for  local  construction,  but  are  usually  not  of  such  a  quality  as  to 
justify  their  being  shipped  to  distant  points.  There  are,  however,  a  few  quarries  producing  material  of  such  quality 
that  they  are  used  to  some  extent  for  buOding  purposes  in  neighboring  towns  and  cities;  among  these  maybe 
mentioned  a  quarry  at  Gallitzen,  on  the  Pennsylvania  railroad  west  of  Altoona,  and  the  quarries  at  Badeu, 
Homewood,  and  Beaver  Falls,  in  Beaver  county.  In  Washington  and  Greene  counties  there  are  ledges  of  Coal- 
Measure  sandstone  snfdciently  durable  and  of  good  quality  for  ordinary  uses,  though  they  have  been  as  yet  but 
little  used. 

ARCH.EAN  rtOCK8. 

The  southern  gneissic  district  described  in  the  geological  reports  of  Penn.sylvania,  as  ranging  from  the  Delaware 
at  Trenton  to  the  Su.squehanna,  south  of  the  state  line,  and  lying  south  of  the  limestone  valley  of  Montgomery  and 
Chester  counties,  is  the  district  in  which  are  located  nearly  all  the  quarries  of  gneiss  in  the  state ;  and  those  furnishing 
most  of  the  material  are  in  the  vicinity  of  Philadelphia.  This  rock  is  here  extensively  used  for  foundations,  walls, 
docks,  paving  blocks,  curbs,  and  rubble  work.  It  is  for  the  most  part  a  hornblende  gneiss;  iu  some  of  the  quarries 
it  is  a  muscovite  gneiss,  and  there  is  a  quarry  at  Frankfort,  in  the  Twenty-third  ward,  Philadelphia,  producing 
material  which  may  properly  be  called  a  biotite  granite. 

There  are  quarries  of  hornblende  gneiss  at  Rittenhousetown,  Twenty-first  ward,  Germantown,  Twenty-second 
ward,  and  Jenkinstowu,  Montgomery  county.  This  material  is  gray  in  color,  varying  from  light  to  dark  and  from 
fine  to  coar.se  in  texture.  It  usually  lies  in  sheets  sometimes  horizontal,  sometimes  vertical,  though  they  are  found 
inclined  at  every  angle.  It  usually  splits  very  regularly  in  the  direction  of  the  lamination,  and  is  conveniently 
wrought  into  regular  blocks  for  the  purposes  for  which  it  is  used.  Some  varieties  of  the  gneiss  are  subject  to  decay 
from  the  decomposition  of  the  feldspar,  by  means  of  which  the  rock  is  disintegrated. 

Near  Chester,  Dehuvare  couutj-,  the  gneiss  is  very  extensively  quarried  for  the  same  purposes  for  which  it  is 
(luarried  within  the  limits  of  Philadelphia.  The  ingredients  of  which  it  is  composed  vary  within  certain  limits,  so 
that,  according  to  the  .system  of  nomenclature  used  in  this  rei)ort.  some  of  it  is  called  a  biotite  gneiss,  some  biotite- 
niuscovite  gneiss,  and  some  muscovite-biotite  gneiss.  The  proximity  of  the  quarries  to  the  Delaware  river  aflbrds 
ready  means  of  transportation  to  Philadelphia  and  other  cities  and  towns  bordering  ou  that  river.    The  following 
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Jist  iueludes  some  of  tlie  iiupoitant  bnildine-s  iu  wliicli  this  stone  has  been  used,  chiefly  for  foundations :  The  r'oojjer 
hospital.  Camden,  New  Jersey ;  church  in  Chester,  Pennsylvania;  Catholic  church,  Third  and  lleed  streets,  and 
Presbyterian  church,  Nineteenth  and  (Jreeu  streets,  Philadelphia;  Saint  Cliarles  Bartholeniew  church,  near 
Philadelphia;  railroad-station  buildings,  Overbrook;  fort  Delaware,  built  largely  of  this  rock;  various  light-houses 
along  the  Delaware  river;  and  the  following  structures  in  Philadelphia  :  Chestnut  Street  bridge  (i)artly) ;  Market 
Street  Bridge  abutments  and  piers ;  Junction  Eailroad  bridge ;  Mauayunk  bridge ;  Penrose  Ferry  bridge ;  foundations 
of  Market  Street  gas-works;  foundations  of  Girard  college;  Fairmount  water- works;  Blockley  alms  house;  the 
old  Naval  Asylum  and  the  Arsenal  buildings.     Also  Swarthmore  college,  Delaware  county. 

In  many  private  residences  in  Philadelphia  and  vicinity  the  walls  arc  built  of  rough  blocks  of  this  stone  firmly 
cemented  together  and  presenting  a  very  i)leasing  appearance. 

As  before  stated  the  principal  quarries  in  the  Mesozoic  trap  are  at  Collins  station,  Lancaster  county,  and  some 
in  a  dike  on  the  opposite  side  of  the  Susquehanna  river  near  York  ITaveu,  York  county.  The  following  description 
of  the  York  Haven  trap  will  give  a  general  idea  of  these  dikes  wherever  exposed.  The  face  of  this  particular 
quarry  is  about  70  feet  in  height,  but  the  material  extends  to  an  uidinown  depth.  It  lies  in  huge  natural  blocks 
sometimes  weighing  hundreds  of  tons,  and  having  curved  outlines  giving  them  a  sort  of  oval  shape.  Smaller  blocks 
of  various  shapes  are  wedged  in  between  the  larger  ones,  and  sometimes  regular  parallel  sheets  are  seen  lying 
together,  usually  near  the  top  of  the  nmss.  The  stone  is  reduced  to  proper  shape  by  drilling  rows  of  holes  about 
three  inches  in  depth  and  using  plug  and  feather.  It  splits  well  in  two  directions.  Stone  from  this  quarry  is  used 
only  by  the  Northern  Central  railroad  in  the  construction  of  bridges,  culverts,  etc.,  and  its  indestructible  nature 
and  the  fact  that  it  may  be  quarried  in  regular  massive  blocks  of  any  desired  size  make  it  a  very  desirable  material 
to  be  used  for  these  purposes. 

At  the  Kellar  quarry,  Collins  station,  the  stone  is  more  extensively  quarried  than  at  any  other  place  in  the  state, 
and  is  used  for  curbing,  steps,  base  cour.ses,  cemetery  work,  caps,  sills,  columns,  etc.  The  stone  is  used  in  the 
foundation  of  the  new  Harrisburg  post-ofiice,  the  superstructure  of  which  is  of  the  Kichmond,  Virginia,  and 
^lanchester,  New  Hampshire,  granites;  and  the  soldiers'  monument  at  Harrisburg  is  a  rectangidar  obelisk  wholly 
built  of  this  material. 

There  is  much  information  concerning  the  geognqjhical  limits,  geology,  and  character  of  material  of  these  ti\ii) 
dikes  in  Eeport  C  C  C,  Second  Geoloti'ical  Snrreii  of  Fennsylvania. 

The  material  of  the  traj)  bowlders  quarried  near  Gettysburg,  and  before  referred  to,  is  a  diabase  exactly  similar 
to  the  stone  iu  these  dikes  wherever  they  appear;  but  in  this  immediate  vicinity  there  is  an  unusually  large  number 
of  surface  bowlders,  and  they  have  thus  far  supplied  all  the  stone  quarried  here,  there  having  been  no  necessity  to 
operate  on  the  dikes  in  jdace.  The  bowlders  are  particularly  numerous  and  of  large  size  iu  the  vicinitj-  of  Vincent's 
Spur,  Round  Top,  and  Little  Bound  Top,  prominences  of  Cemetery  ridge,  along  which  the  army  of  the  Potomac 
was  posted  during  the  battle  of  Getty-sburg.  The  places  mentioned  are  all  in  close  contiguity;  and  Devil's  Den, 
where  there  is  also  a  fine  exposure  of  these  trap-rocks,  lies  also  at  the  base  of  Round  Top.  The  bowlders  are  also 
to  be  found  at  Culp's  hill,  the  northern  extremity  of  Cemetery  ridge.  The  stone  is  obtained  in  regular  blocks  by 
plug  and  feather,  in  the  same  manner  as  at  Collins  station  and  York  Haven,  and  is  used  to  a  considerable  extent  for 
steps,  caps,  curbs,  bases,  and  cemetery  work  in  general.  The  stone  is  used  iu  the  Gettysburg  national  cemetery  as 
head  stones.  It  may  be  seen  iu  use  in  nearly  all  the  towns  within  a  radius  of  50  or  GO  miles  of  Gettysburg,  and  is 
known  as  Gettysliurg  granite. 

SERPENTINE  AND  SOAP-STONE. 

Serpentine  is  becoming  more  and  more  popular  as  a  building  material.  The  Chester  County  stone  has  attracted 
much  attention  in  many  quarters.  Quite  a  number  of  importaut  biiildings  have  been  constructed  of  it  in  Piiiladelphia, 
Washington,  and  Chicago.  The  stone  is  apparently  very  durable,  and  buildings  in  the  neighborhood  of  West 
Chester,  which  have  been  erected  over  one  hundred  years,  are  fresh  and  maintain  their  attractive  color  unchanged. 
The  stone  is  easily  worked,  and  it  is  claimed  that  it  can  be  furnislied  at  a  smaller  cost  than  any  other  stone  at  the 
quarry. 

Pi'ofessor  Henry  1).  Rogers,  in  \n\.  I,  Geological  Survey  (i/rcnnsijlrania,  describes  a  number  of  belts  and  outcrops 
of  serpentine  in  the  southeastern  corner  of  Pennsylvania  south  of  the  limestone  valley  of  Montgomery  and  Chester 
counties.  The  first,  or  the  most  northwesterly,  serjjcntine  and  steatite  range  is  near  the  Schuylkill  river  in  the 
southern  edge  of  Montgomery  county,  and  is  the  most  esistern  zone  of  the  magnesiau  rocks  in  southern  Pennsylvania. 
It  is  a  long,  straiglit,  narrow  line  of  outcrop  of  steatite  or  serpentine  crosjiing  the  Wissaliickon  creek  and  the 
Schuylkill  river.  Tlie  steatite  in  this  belt  ])redi)minates,  seri)entine  being  usually  dispersed  through  it  in  lumps. 
Tlie  steatite,  where  snfliciently  free  from  tlie  serpentine,  was  formerly  (piariied  for  the  lining  of  stoves,  fire-places, 
and  furnaces  ;  the  principal  market  being  the  city  of  Philadelphia.  It  is  also  sawed  into  slabs  of  various  thicknesses 
and  used  for  mantels,  stoves,  sinks,  etc.  The  debris  is  sometimes  groiuul  into  a  flour  and  used  for  fouudery  facings, 
lubricating  ])urposes,  roofing  material,  in  i)aint  manufacture,  and  for  various  other  i)urposes. 

Toward  the  end  of  the  last  century,  before  the  introduction  of  the  Montgomery  County  marble,  this  easily- 
quarried  material  was  u.sed  for  street-door  steps  in  Phihideijihia.  but  its  unequal  hardness,  owing  to  the  dispersion 
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of  impprfcctly-crystallized  lunii)s  of  serpentiue,  caused  it  to  wear  uueveiily  and  to  soon  i)resent  a  rough  appearance; 
and  Professor  Eogers  notices  the  fact  that  in  some  old  and  much-worn  door-sills  of  this  rock  the  knots  of  the 
serpentine  mineral  project  above  the  steatite  like  hob-nails  in  a  plank.  The  fifth  serpentine  tract,  or  that  of  the 
West  Chester  barrens,  is  the  one  which  has  been  quarried  most  for  building  purposes.  The  rock  here  is  of  a  grayish- 
green  color,  massive,  medium  fine  aiul  uniform  in  texture,  and  has  been  extensively  used  for  buildings,  principally 
as  ashlar  in  walls.  The  principal  markets  are  Philadelphia,  Baltimore,  New  York,  and  Washington,  and  it  has 
been  shipi^ed  as  far  west  as  Chicago. 

Among  the  princip;'.l  constructions  of  this  stone  are  the  Girls'  Normal  School  building.  Seventeenth  and  Spring 
Garden  streets,  Academy  of  Natural  Sciences,  Philadelphia;  Pennsylvania  University  buildings.  West  Philadelphia; 
the  eourt-house,Wilmington,  Delaware,  and  20  large  churches,  a  number  of  school  buildings,  and  several  hundred 
private  residences  in  Philadelphia,  and  more  particularly  in  West  Philadelphia.  A  portion  of  the  material  is 
sawed  at  the  quarry.  Several  old  farm-houses  in  the  neighborhood  built  of  this  stone  more  than  a  century  ago  are 
repoi'ted,  two  having  been  erected  in  1730;  and  the  color  of  the  stone  is  as  perfect  as  when  fii-st  quarried.  A  number 
of  columns  G  feet  long  and  13  inches  in  diameter  wei-e  furnished  from  this  cpuirry  for  the  university  of  Pennsylvania. 
This  is  about  the  longest  that  can  be  obtained,  but  it  is  not  difficult  to  find  good  sound  pieces  4  feet  long  and  G  or  8 
inches  thick.  The  broken  and  jointed  character  of  the  rock  renders  it  iaipossible  to  obtain  large  blocks,  hence  its 
chief  use  thus  far  has  been  as  ashlar  iu  the  walls  of  buildings.  This  stone  can  be  readily  carved,  but  cannot  be 
sawed  into  very  thin  slabs.  Although  it  has  only  been  introduced  to  the  public  iu  the  past  ten  years,  it  has  been 
very  extensively  used  by  architects  and  builders,  especially  in  Philadelphia.  The  quality  of  the  stone  both  as  to 
color  and  texture  is  more  uniform  in  everj-  respect  than  it  was  when  the  quarries  were  first  worked,  and  the  suiijily 
appears  to  be  practically  inexhaustible. 

Near  Eising  Sun,  Maryland,  iu  the  southern  edge  of  Chester  county,  Pennsylvania,  there  is  a  serpentine  tract 

upon  which  is  located  a  quarry,  formerly  extensively  worked,  but  which  was  idle  during  1880.    There  are  also  one 

or  two  other  quarries  on  this  tract  in  the  same  locality  ;  and  there  is  a  quarry  of  serpentine  near  Media,  Delaware 

county,  which,  however,  was  not  operated  during  ISSO.     Some  of  the  stone  for  the  building  of  the  Pennsylvania 

university,  West  Philadelphia,  was  obtained  at  the  Media  quarry,  and  some  at  the  quarries  near  Eising  Sun, 

Maryland. 

LIMESTONE. 

Lower  Silurian. — At  the  Bushkill  quarries,  Easton,  Northampton  county,  the  lowermost  portion  of  the  great 
Lower  Silurian  limestone  of  Pennsylvania,  known  as  the  Calciferous,  is  quarried  for  ordinary  building  purposes, 
and  has  quite  an  extensive  local  use  for  base  courses  and  curbs,  and  is  also  burned  for  lime.  An  analysis  of  the  stone 
shows  it  to  be  highly  magnesian;  in  fact  it  may  properly  be  called  a  dolomite.  Graphite  and  protoxide  of  iron  are 
found  in  specimens  of  the  stone.  The  limestone  in  and  around  Eastou  is  in  comparatively  even  beds,  and  good 
stone  of  proper  shape  for  building  purposes  can  readily  be  obtained,  though  the  stratum  inclines  sometimes  at  high 
angles.  The  base  of  the  court-house  and  many  other  buildings  in  Easton  are  of  this  limestone,  chiefly  from  the 
Bushkill  quarries. 

MoNTGOiiERY  CouNTY  JLi.EBLE. — The  Montgomery  County  marble,  so  extensively  used  in  Philadelphia,  is 
quarried  from  an  isolated  belt  of  the  great  Magnesian  or  Auroral  limestone  of  Lower  Silurian  age.  Professor 
H.  D.  Eogers,  in  the  Report  of  the  First  Geolorjkal  Surrei/  of  Pennsylvania,  describes  the  geographical  limits  and 
geology  of  this  limestone  belt  substantially  as  follows:  It  is  the  bed  of  a  long,  narrow  valley  in  Chester  and 
Montgomery  counties;  the  ridges  bounding  the  valley  consist  of  the  primal  slates  and  primal  white  sandstone. 
The  whole  is  a  narrow,  synclinal  basin,  with  strata  closely  folded  together,  those  of  both  sides  of  the  trough  dipping 
with  much  regularity  to  the  south- southeast  at  an  angle  ranging  between  GQo  and  70°.  All  the  strata  here  are 
greatly  altered  by  diffused  igneous  action.  The  belt  of  limestone  itself,  which  forms  the  great  valley,  extends 
through  the  western  half  of  Montgomery  county,  southwestward  through  Chester  county,  and  Sadsbury  and  Bart 
townships,  in  Lancaster  ctmnty.  The  general  geological  structure  of  this  populous  and  rich  limestone  belt,  is 
extremely  simple.  Measured  from  one  extremity  to  the  other,  the  limestone,  coincident  very  nearly  with  the  bed  of 
the  valley,  has  a  total  length  of  about  58  miles ;  its  eastern  end  being  just  north  of  Abingtou,  in  Montgomery  county, 
and  its  western  end  is  at  the  source  of  Big  Beaver  creek,  in  Lancaster  county.  In  form  it  resembles  very  much  a  long, 
slender  fish.  The  general  structure  of  this  first  main  belt  of  the  Auroral  limestone  is  that  of  a  long  and  slender 
basin  or  a  synclinal  trough,  the  southern  side  of  which  is  much  steeper  than  the  northern.  The  strata  of  the  southern 
side  of  the  valley  dip  perpendicularly,  often  a  little  overtm-ued  into  a  steep  south  dip,  but  sometimes  incline 
steeply  iu  the  normal  direction  or  northward.  It  is  only  toward  the  western  extremity,  where  the  whole  trough 
grows  shallow  as  it  rises  up  and  thins  away,  that  the  north  dip  ceases  to  be  steep.  The  strata  of  the  north  side  of 
the  valley,  or  from  the  synclinal  axis  northward,  dip  at  an  average  inclination  of  about  45o  southward,  or  more 
strictly,  south  20°  east;  this  inclination,  however,  is  not  absolutely  constant.  Throughout  this  limestone  basin  tho 
southern  steeply-upturned  outcrop  exhibits  a  far  higher  degree  of  metamorphism  by  heat  than  the  northern,  and 
this  alteration  appears  greater  where  the  strata  approach  most  nearly  a  vertical  position,  and  is  greater  still  where 
they  are  inverted;  that  is  to  say,  between  Wissahickon  and  Brandy  wine  creeks.  It  is  chiefly  within  these  limits 
that  the  elsewhere  bluish  and  yellowish  limestone  is  in  a  condition  of  crystalline  and  graimlar  marble,  white  shaded 
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or  mottled  from  tlic  (lisixMsiug  iiiid  sefiTOfii'tinp  lu-tion  of  a  liif;ii  teinpeiaturo  upou  its  cliaiigcivble  infrmlients.  All 
llu'  inarlilc  (luanies  liitlierto  opened  arc  included  in  this  steeply-upturned  or  overturned  outcrop,  tlie  best  of  this 
Iviu"-  within  half  a  mile  of  the  southern  edge  of  the  formation,  or  of  some  sharp,  inverted  anticlinal  like  that  of 
the  Conoqucnessing- ridge.  Throughout  the  northern  half  of  the  basin,  especially  where  the  limestone  observes 
its  usuallv  verv  regular  southward  dip  of  seldom  more  than  45°,  the  rock  is  in  the  condition  of  a  subcrystalline 
and  eartliv  or  ]uu-ely  sedimentary  magnesiau  limestone,  and  its  b(>ddiiig  is  for  the  most  part  very  uniform  and  rather 
thick.  Its  color  is  a  pale  greenish-blue,  except  in  neighborhoods  like  that  on  the  Schuylkill,  below  Norristown,  where 
a  partial  metamorphosis  has  approached  the  northern  l>order,  and  it  is  then  very  frequently  a  pale  straw  color  and 
a  pale  bluish-white;  but  the  slate  in  which  the  very  same  beds  exist,  where  they  rise  perpendicularly  or  with  inversion 
to  their  southern  outcroj).  after  ])assing  the  synclinal  turn  in  the  center  of  the  basin,  is  very  difterent  from  all  this, 
and  in  striking  contrast  with  the  faintly  crystalline  and  earthy  limestone  which  is  here  a  distinctly-crystallized  and 
often  oranular  marble.  Its  color  is  changed  to  a  brilliant  white  or  to  a  mottling  of  purely  white  and  dark  blue  from 
the  presence  of  segregated  or  half-developed  grajihite.  and  the  dispersed  ierruginous  matter  is  here  in  a  state  of 
minute,  solitary  crystals  of  sulphuret  of  iron  disseminated  through  the  body  of  the  stoue.  Viewed  edgewise  a 
fresh  exposure  of  the  most  altered  limestone,  such  as  is  visible  on  the  Schuylkill  river,  near  Conshohocken,  has  the 
aspect  of  a  blue  and  mottled  marble  streaked  with  films  of  talc  and  shivered  by  innumerable  cleavage  joints;  but 
viewed  facewise  the  layers  and  fragments  have  an  aspect  of  a  talcose  or  micaceous  slate,  so  copious  is  the  covering 
of  talc  and  mica  upon  their  surface. 

The  belt  of  marble  in  Montgomery  county  is  about  three-quarters  of  a  mile  wide,  and  it  is  in  this  county  that 
the  principal  quarries  on  this  belt  are  now  operated.  Marble  Hall,  in  this  county,  is  the  easternmost  point  at  which 
good  marble  is  quarried,  and  the  best  of  the  material  lies  between  this  point  and  the  Schuylkill  river  nearly  to  the 
Chester  County  line. 

A  mile  from  Spring  Mill  station  on  the  Germantown  and  ;N  orristown  railroad  the  marble  is  quarried  for  buildings, 
cemetery  work,  and  furnace  flux,  and  shipped  to  Philadelphia.  Lancaster,  and  other  places  in  Pennsylvania,  and  to 
Washingtou,  District  of  Columbia.  The  stone  here  varies  in  texture  from  coarse  to  fine,  is  semi-crystalline,  light 
blue  in  color,  with  signs  of  irregular  stratification,  unevenly  bedded,  and  in  medium  to  thick  layers.  Blocks  of  .500 
cubic  feet  might  be  moved  in  this  quariy.  Steam-drills  are  used  in  quarrying,  and  jiowdei-,  and  to  some  extent 
dynamite,  in  blasting.    The  production  here  during  18S0  is  said  to  have  been  less  than  the  average. 

Nea  r  Bridgeport,  Montgomery  county,  the  marble  is  (juarried  for  ordinary  building  purposes,  and  shipped  chiefly 
to  Piiiladelphia  and  throughout  Pennsylvania.  It  is  here  of  a  light  blue,  fine,  semi-crystalline  texture,  with  signs  of 
irregular  stratification,  evenly  bedded,  and  in  medium  to  thick  courses.  It  was  used  in  the  construction  of  the 
following  buildings  in  Philadelphia:  Girard  college,  United  States  custom  hou.se.  Merchants'  exchange,  and  the 
passenger  depot  of  the  Pennsylvania  railroad,  at  Broad  and  Filbert  streets. 

Xear  King  of  Prussia  station,  on  the  Chester  Valley  railroad,  in  Montgomery  county,  marble  is  quarried  for 
ordinary  building  pui'poses,  and  .shipped  to  Philadelphia,  Baltimore,  and  throughout  Pennsylvania.  It  is  Idue,  has 
a  fine,  semi-crystalline  texture,  signs  of  irregular  stratification,  is  rather  unevenly  bedded,  and  in  thick  courses. 
Plate  V  rej)resents  the  polished  surface  of  a  specimen  of  this  marble.  It  was  used  in  the  construction  of  Girard 
college,  the  new  city  building  at  Broad  and  Market  streets,  the  old  post-office  and  numerous  churches  in  Philadeli)liia, 
and  the  court-house  at  Norristown. 

At  Henderson  station,  Montgomery  county,  similar  marble  is  quarried  for  ordinary  building  purposes,  and 
shipped  to  the  cities' of  Philadel])hia,  Baltimore,  and  Washington.  This  marble  was  used  in  the  construction  of 
the  Law  Library  building  in  Philadelphia. 

At  East  and  West  Conshohocken,  in  Montgomery  county,  on  opposite  sides  of  the  Schuylkill  river,  the  ledge  is 
quarried,  the  product  being  commonly  known  as  limestone.  It  is  gray,  with  a  rather  coarse,  semi-crystalliiu',  texture, 
irregularly  stratified,  and  comparatively  even  bedded  in  layers  of  varying  thickness  up  to  2  feet;  it  is  but  little 
jointed,  and  its  diitercnce  in  texture  and  structure  from  the  material  in  the  marble  quarries  of  this  district  is 
apparently  due  to  less  disturbance  of  the  strata.  The  principal  use  of  the  stone  at  present  is  for  foundations  and 
bridge  abutments.  The  stone-work  of  the  Philadelphia  and  Reading  Kailroad  bridge  at  the  falls  of  the  Schuylkill 
and  that  of  the  Girard  Avenue  and  the  Callowhill  bridges,  Philadelphia,  is  of  this  material.  The  following  are 
some  of  the  buildings  the  foundations  of  which  were  built  of  .stone  from  the  West  Conshohocken  quarries:  The 
new  city  buildings.  Broad  and  Market  streets;  Masonic  temple.  Broad  and  Filbert  streets;  3Iaiu  Exhibition 
building.  Memorial  hall,  Machinery  hall,  and  Horticultural  hall,  in  Fairmount  park;  Philadelphia  Saving  I'und 
building;  Provident  Life  and  Trust  Company  building,  and  the  Union  Insurance  Company  building;  new  grain 
elevator  of  the  Philadelphia  and  Beading  Railroad  Company;  South  Street  bridge;  E.  11.  Fitler  &  Co.'s  new 
buildings  at  Bridesburg;  bridges  on  line  of  Philadelphia  and  Reading  railroad,  and  on  the  connecting  link  of  the 
Boundbrook  line  to  New  York. 

Beside  the  limestone  or  marble  of  the  Lower  Silurian  or  SiluroCambrian  belt  of  I\Iontgomery  county,  there 
are  qiiarrics  at  various  other  points  in  Pennsylvania  on  this  formation  where  the  stone  is  quarried  for  ordiiuiry 
building  purposes,  chiefly  to  supply  local  demands.  There  are  quarries  of  tins  kind  at  Easton,  as  before  mentioned, 
at  Tu(;kerton  and  Reading,  in  Berks  county,  and  in  Lebanon  county;  near  Marrisburg,  Dauphin  county;  Leamau 
Place,  Lancaster  county;  York,  York  county;  and  at  Bridgeport,  Shiremanstowu,  and  Carlisle.  Cumberland  county. 
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There  are  also  miuicious  other  points  where  the  material  is  quarried  principally  for  lime,  aud  where  but  little  of  the 
product  is  used  for  building  purposes.  At  Tuckerton  tha  stoue  is  gray  iu  color,  massive,  aud  the  courses  are  even 
and  thick.  The  stoue  is  a  calcareous  dolomite.  It  lies  in  courses  varying  from  about  a  foot  at  the  top  to  2  feet  or 
more  in  thickness  at  the  bottoin  of  the  quarry,  aud  the  total  depth  of  stoue  quarried  is  about  50  feet,  the  incouveuience 
of  drainage  being  the  cause  for  not  going  deeper.  The  joints  are  from  3  to  20  feet  apart.  This  quarry  is  operated  by 
the  rhiladelphia  and  Keading  railroad,  chiefly  to  obtain  stone  for  bridge  construction  and  other  railroad  work.  The 
inclination  of  the  strata  at  this  quarry  is  about  i°  or  5°,  and,  contrary  to  the  condition  of  the  rock  at  other  places 
near  Iveailing,  it  is  not  much  broken  by  joints,  and  heuce  is  in  a  more  favorable  condition  to  be  used  for  building 
purposes.  Portions  of  the  ledge  of  limestone  not  far  distaut  from  the  Tuckertou  quarry  are  upturned  at  a  high 
angle,  very  much  jointed  and  broken,  and  are  quarried  extensively  for  lime  burning  aud  furnace  flux.  The  material 
the  i)oint  where  the  Tuckerton  quarry  is  located  is  a  limestone,  but  is  not  of  sufficient  purity  to  be  well  adapted 
either  for  furnace  flux  or  for  lime  burning,  but  the  reguhirity  of  the  strata  and  the  substantial  and  durable  character 
of  the  stoue  recommend  it  for  building  purposes.  («) 

At  Keading,  a  few  miles  south  of  the  Tuckerton  quarry,  this  limestone  is  worked  only  to  a  deptU  to  which 
uatural  drainage  is  obtained — 10  or  15  feet.  Stone  similar  iu  character  to  that  quarried  extends  downward  to  au 
unknown  depth.  In  some  sections  of  the  quarries  the  ledge  is  a  solid  mass,  aud  in  others  the  division  of  the  layers 
varies  from  4  inches  to  1  foot  in  thickness.  The  iuclination  of  the  strata  is  150.  xhe  stone  is  of  a  bluish  color,  with 
indistinct  signs  of  stratification,  flue  iu  texture,  and  a  qualitative  analysis  shows  that  it  contains  graphite,  protoxide 
of  iron,  much  lime,  aud  cousiderable  magnesia.  It  is  scientifically  a  calcareous  dolomite.  This  stoue  is  well  adapted 
to  the  purposes  for  which  it  is  used  iu  Keading  and  Aicinity,  such  as  cellar  walls,  foundations,  curbstones,  and 
for  inacadamizing  streets  and  roads. 

The  Annville  (Lebanon  county)  quarries  of  this  formation  produce  limestone  which  is  used  for  building,  and 
for  liiue  aud  furnace  flux ;  the  building  stone  and  furnace  flux  are  used  chiefly  at  Lebanon,  and  considerable 
lime  is  sent  to  Wilmington,  Delaware.  The  stone  here  is  a  blue-black  color,  irregularly  stratified,  fine  and  semi- 
crystalline  iu  texture.  The  stone  at  this  point  contains  less  magnesia  than  that  at  most  places  in  Pennsylvania 
where  limestone  of  the  same  age  is  exposed.  The  magnesia  is  ueaily  always  a  prominent  feature  iu  the  rock  of 
this  age  in  Pennsylvania,  and  the  Second  Geological  Surrey  entitles  it  the  maguesian  limestone  formation. 

Four  aud  a  half  miles  southeast  of  Harrisburg,  on  the  east  side  of  the  Susquehanna  river,  there  is  a  quarry  of 
this  rock,  producing  material  for  building  purposes,  for  lime,  and  for  furnace  flux.  The  stone  here  is  a  dark  gray 
in  colo)-,  fine,  compact  texture,  is  irregularly  stratified,  lies  in  even  courses  varying  in  thickness  from  a  few  inches 
to  '2  feet  or  more,  and  is  a  maguesian  limestone. 

At  Leaman  Place  station,  Lancaster  county,  this  limestone  is  quarried  for  building  purposes,  and  is  used  chiefly 
in  Philadelphia,  Lancaster,  Harrisburg,  and  on  the  line  of  the  Pennsylvania  railroad. 

The  abutments  of  the  Conestoga  bridge  at  Lancaster  aud  those  of  the  State  Street  bridge  at  Harrisburg  are 
built  of  this  stone.  It  is  here  dark  gray  in  color,  indistinctly  stratified,  and  fine  in  texture ;  is  a  calcareous  dolomite, 
containing  graphite,  some  protoxide  of  iron,  and  sulphides  of  copper  and  iron.  The  courses  are  even  and  from  3 
inches  to  3  feet  in  thickness. 

At  Lancaster  the  stone  is  quarried  for  local  use,  chiefly  for  cellar  walls  and  foundations.  It  is  here  blue-black 
in  color,  fine  in  texture,  aud  with  signs  of  indistinct  stratification;  contains  a  high  percentage  of  magnesia,  aud  is  a 
dolomite.  It  contains  graphite,  protoxide  of  iron,  little  lime,  and  much  magnesia.  It  lies  iu  even  beds,  from  a  few 
inches  to  2  or  3  feet  iu  thickness,  and  the  joints  are  usually  from  3  to  20  or  30  feet  apart.  The  walls  of  the  Lancaster 
County  prison  are  built  of  this  stone.  The  height  of  the  face  of  the  quarries  is  about  20  feet.  The  strata  are  tilted 
up  at  an  angle  of  about  45°,  and  a  material  of  quality  similar  to  that  quarried  might  be  obtained  to  an  unknown 
depth,  as  is  true  at  other  quarries  of  the  vicinity.  The  quarrymen  find  it  convenient  to  go  no  deeper  than  the 
point  at  which  natural  drainage  may  be  obtained.  The  rock  iu  these  quarries  is  not  of  a  character  to  answer  well 
for  furnace  flux,  though  the  same  ledge  is  quarried  for  that  purpose  a  short  distance  away. 

It  may  be  observed  here  that  throughout  eastern  Pennsylvania,  where  this  Lower  Silurian  limestone  outcrops 
in  places  where  the  rock  was  found  in  even,  massive,  thick,  and  little-jointed  courses  so  as  to  be  readily  obtained 
in  proper  shape  for  building  purposes,  the  material  seems  to  contaiu  too  great  a  proportion  of  ingredients  other  than 
lime  to  answer  well  for  furnace  flux  or  lime  burning;  and,  on  the  other  hand,  where  the  strata  are  much  tilted  and 
broken  by  joints  so  as  not  to  be  susceptible  of  being  readily  wrought  into  shape  for  building  purposes,  its  composition 
is  such  as  to  make  it  well  adapted  to  use  for  furnace  flux  and  lime.  In  the  Lancaster  quarries,  although  the 
layers  have  an  even  surface,  the  stone  breaks  with  an  irregular  fracture  and  is  rather  difficult  to  shape  for  other 
than  the  ruder  purposes  for  which  it  is  now  used.  Several  old  onestory  houses  coustructed  of  this  material 
are  still  .standing  in  Lancaster,  some  of  which  were  built  a  century  ago.  The  only  way  iu  which  the  weather  seems 
to  affect  this  stone  is  to  fiide  it  to  a  lighter  color,  and  this  is  due  probably  to  the  evaporation  of  the  water,  which 
process  also  has  the  effect  of  hardening  it.  This  stone  underlies  a  large  area  of  Lancaster  county  aud  is  extensively 
«sed  by  farmers,  their  barns  and  residences  being  often  constructed  of  it.  (b) 

a  Report  M  M,  p.  304,  Second  Geological  Surrei/  of  Ptnmylvania. 

I)  For  analysis  see  Report  M  M,  p.  304,  Second  Geological  Survey  of  P&imijh-ania :  Siluro-Cambrian  Limestoue. 
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Near  York  York  county,  tbo  Lower  Siluriiiii  liinostoiio  is  quarried  Cor  tlic  nulor  bnilding  purposes,  such  as 
cellar  walls  foundations,  and  bridge  abutments,  and  to  some  extent  for  paving  blocks.  Nearly  all  the  streets 
of  York  are  macadamized  witli  this  stone,  it  being  about  the  only  material  used  for  the  purpose  in  tlie  town  and 
vicinity.  There  are,  however,  two  varieties  here,  one  used  for  building  i)urposes  ami  the  other  for  burning  and 
as  a  fertilizer.  The  variety  which  is  used  for  building  purposes  is  blue-black  in  color,  fine,  compact,  and  uniform  in 
texture  with  no  signs  of  stratification,  and  contains  a  high  enough  percentage  of  magnesia  to  be  called  a  calcareous 
dolomite.  It  contains  graphite,  which  is  doubtless  a  principal  part  of  the  coloring  matter,  little  ii'on,  much 
lime  and  little  magnesia.  The  courses  are  even,  from  15  inches  to  2.V  feet  in  thickness,  and  almost  horizontal,  there 
bein"-  but  Uttle  dip.  The  material  is  quarried  with  comparative  ease  in  regular  blocks  for  building  purjjoses,  and  is 
used  almost  exclusively  for  cellar  walls,  foundations,  bridge  abutments,  etc.,  the  local  demand  being  greater  at 
present  tlian  tlie  production. 

The  height  of  the  face  of  the  quarry  is  20  feet,  tbe  material  being  quarried  only  to  the  depth  at  which  the  nal  iiral 
drainage  is  obtained.  There  is  no  exposure  showing  the  actual  thickness  of  the  ledge.  The  stone  which  is  burned 
for  a  fertilizer  is  white  in  color,  fine  and  crystalline  in  texture,  containing  less  magnesia  than  the  variety  used  for 
building  purposes;  it  also  difters  from  it  in  the  absence  of  graphite  or  other  coloring  matter,  and  contains  a 
o-reater  proportion  of  the  carbonate  of  lime.  The  courses  are  uneven  and  irregular,  being  much  jointed,  and  the 
natural  blocks  vary  much  in  size  and  sliape.  The  height  of  the  face  of  tlie  (piarry  is  about  15  feet.  It 
is  noticeable  that  tbe  dip  of  the  strata  in  these  quarries  is  from  15°  to  20°,  which  constitutes  another  marked  point 
of  difference  between  tbo  white  and  the  blue-black  limestone  qnai-ried  near  York.  In  some  places  there  are  divisions 
into  layers  varying  from  1  foot  to  G  feet  in  thickness,  but  often  the  ledge  is  simply  a  broken  and  much-jointed  mass. 
There  is  always  more  or  less  metamorphisai  in  portions  of  the  ledge  producing  the  white  limestoiH\  the  material 
in  some  places  being  a  kind  of  marble  of  a  white  and  bluisli  mottled  color.  The  rock  when  burned  makes  a  superior 
quality  of  white  lime,  and  would  be  a  durable  building  stone,  but  rather  too  expensive,  owing  to  its  hardness 
and  the  difficulty  of  obtaining  rectangular  blocks.  It  has  no  regular  cleavage  and  cannot  be  split  into  prismatic 
blocks.  There  has  been  ap[)arently  enough  metamorphic  action  to  partially  destroy  the  stratification,  but  not 
enough  to  entirely  convert  the  material  into  a  crystalline  marble.  Xearly  every  farmer  in  the  \icinity  of  York 
has  an  opening  in  his  limestone  and  uses  it  for  building  purposes  and  for  fertilizing  fields.  The  stripping  in  the 
vicinity  of  York  is  usually  a  red  clay  of  the  Mesozoic  or  New  Eed  Sandstone  formation,  [a) 

At  Bridgeport,  on  the  opposite  side  of  the  Susquehanna  at  Harrisburg,  this  limestone  is  extensively  quarried 
for  toundations,  furnace  flux,  railroad  ballast,  and  fertilizers.  It  is  here  dark  drab  in  color,  fine,  hard,  compact, 
and  in  texture  rather  brittle ;  it  is  a  dolomite  containing  graphite  and  some  i)rotoxide  of  iron.  Analyses  of  specimens 
from  115  layers  of  the  rock  in  these  quarries  are  given  in  Eeport  M  M  of  the  Second  Geological  Surrey  of  Pennsylcimia, 
which  seem  to  show  that  alternate  strata  of  limestone  and  dolomite  make  up  the  mass :  that  the  dolomite  layers 
carry  the  most  insoluble  materials,  and  that  as  a  rule  each  layer  is  nearly  homogeneous.  Magnesia  is  present  in 
greater  or  less  quantities  in  all  the  layers.  It  is  even  and  rather  distinctly  stratified ;  the  bedding  is  moderately 
uneven,  and  varies  from  a  few  inches  to  10  feet  in  thickness;  the  joints  are  from  6  to  20  or  30  feet  apart;  the 
strata  dip  at  an  angle  of  30°  or  35°,  and  the  depth  of  the  face  of  the  quarries  at  present  opened  varies  from  15  to 
40  feet,  the  variation  being  due  to  prominences  and  depressions  in  the  outcrop  of  the  ledge.  The  railroad  track 
running  into  the  quarry  is  on  the  level  at  which  the  material  is  quarried.  The  bed  of  the  Susquehanna  river  at 
Harrisburg  is  of  this  material.  The  upturned  edges  of  the  strata  over  which  the  waters  pass  may  be  seen  from 
the  bridges  in  the  vicinity,  as  the  river  is  shallow  and  the  water  quite  clear.  The  limestone  bere  is  of  such 
composition  and  character  as  not  to  be  very  soluble  in  water,  so  that  it  does  not  wear  away  rapidly  under  the 
action  of  the  river,  although  the  current  is  quite  rapid.  The  abutments  of  the  bridges  are  mainly  constructed  of 
this  limestone.  It  is  found  most  convenient  not  to  quarry  the  material  in  these  quarries  below  the  level  of  the 
railroad  track,  on  account  of  the  great  expense  and  difficulty  which  would  be  incurred  in  loading  tbe  cars,  though 
the  material  below  this  level  is  deemed  quite  as  good  for  all  the  purposes  for  which  the  stone  is  used.  Several 
houses  in  Harrisburg  are  of  this  stone,  notably  the  residences  of  Hon.  Simon  Cameron  and  Senator  J.  D.  Cameron. 
Several  miles  to  the  westward  of  the  Bridgeport  quarries,  at  Shiremanstown,  this  limestone  is  quarried  for  building 
purposes  and  as  a  fertilizer.  It  is  here  blue-black  in  color,  fine,  compact,  even,  and  distinctly  stratified;  the 
proportion  of  carbonate  of  magnesia  varies  so  much  that  some  of  tlie  material  may  be  called  a  calcareous  dolomite 
and  some  a  limestone,  strictly  speaking.  The  specimen  of  dolomite  analyzed  for  this  report  contained  some  graphite, 
some  iron,  a  high  percentage  of  lime,  and  considerable  magnesia ;  while  in  another  specimen  from  the  same  quarry 
the  graphite  and  iron  were  wanting,  and  there  was  still  a  greater  i)roportion  of  lime  and  less  magnesia.  The 
stone  is  evenly  bedded,  and  the  courses  vary  in  thickness  from  a  few  inches  to  2.J  feet.  The  bed  of  these  quarries 
is  worked  only  to  the  depth  to  which  natural  drainage  is  obtained.  The  dip  is  about  30°,  and  stone  of  a  similar 
quality  to  that  quarried  can  be  obtained  to  an  unknown  depth. 

In  the  discussion  by  Professor  Lesley  on  the  analyses  of  specimens  from  115  layers  of  the  rock  in  these 
quarries  (Bridgeport),  which  were  referred  to  above,  he  states  that  alternate  strata  of  limestone  and  dolomite 

a  See  Report  of  First  Geological  Survey  of  Pennsylvania,  Vol.  11,  p.  687,  for  some  description  of  the  Mesozoic  rocks  iu  Pennsylvania. 
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make  up  the  mass;  addinf;-,  however,  that  uoiie  of  the  hiyers  coutain  a  sutiticiently  high  percentage  of  the 
carbouate  of  magnesia  to  form  a  true  lithological  dolomite.  The  dolomite  layers  are  fouud  to  carry  the  most 
silicates  aud  other  insoluble  materials,  and  as  a  rule  each  layer  is  nearly  homogeueous.  Magnesia  is  i)reseut 
in  great€r  or  less  quantity  in  all  the  layers.  These  11")  layers  belong  to  the  lower  middle  part  of  the  great 
Mague-siau  formation,  and  the  chemical  analyses  show  them  to  belong  to  two  well-marked  lithological  species, 
one  a  limestone  carrying  2  or  3  per  cent,  of  magnesia  carbonates  and  1  or  2  per  cent,  of  insoluble  material; 
the  other  a  dolomitic  limestone  charged  wHh  from  25  to  3.5  per  cent,  of  magnesia  carbonate  and  an  average  of 
over  7  per  cent,  of  insoluble  matter,  rising  in  some  cases  to  10  and  15  per  cent.,  or  even  more.  The  largest 
percentage  of  the  insoluble  silicate  of  alumina  is  almost  invariably  found  in  the  higher  magnesian  layers.  From 
these  conclusions  of  Professor  Lesley,  and  from  the  conduct  of  the  limestone  in  the  bed  of  the  river  and  in  old 
buildings  constructed  of  it,  this  stone  ia  entitled  to  rank  very  high  as  to  durability;  a  comparatively  high 
percentage  of  insoluble  matter  may  have  something  to  do  with  enabling  it  to  resist  water-wear  aud  other 
weather  exposure.  As  a  matter  of  course,  a  soluble  or  otherwise  easily-destructible  cementing  matter  will 
disintegrate  a  rock,  even  though  its  chief  constituents  be  iudestruotible  fragments  so  cemented  together.  The 
specific  gravity  of  the  specimens  analyzed  range  from  2.G8  to  2.85. 

In  Cumberland  county  about  one  farmer  out  of  every  teu  quarries  this  stoue  in  a  small  way  for  local  building 
purpo.ses,  and  for  plaster,  fertilizers,  etc.     The  same  may  be  said  of  Franklin  county,  and  in  fact  of  the  whole 
region  of  Pennsylvania  where  the  formation  outcrops.     It  would  be  difficult  to  give  an  intelligent  estimate  of  the 
amount  of  the  material  which  is  quarried  iu  this  way  outside  of  the  more  important  quarries,  though  the  figures,  if  ^ 
arrive^l  at,  would  be  very  considerable. 

Progressing  still  farther  down  the  Cumberland  valley,  we  find  that  at  Carlisle  stone  is  quarried  for  cajjs,  sills,. 
and  bases,  and  all  ordinary  building  purposes ;  also  for  plaster  and  for  fertilizers.  The  stone  is  here  blue-black  in 
color,  fine  in  texture,  aud  indistinctly  stratified;  it  is  evenly  bedded,  lying  in  layers  from  a  few  inches  to  several  feet 
iu  thickness,  and  in  some  places  very  much  and  at  others  but  little  jointed.  It  is  here  a  calcareous  dolomite 
containing  a  littl«  iron.  In  the  vicinity  of  Carlisle  much  of  the  rock  is  gathered  from  the  surface  of  the  fields, 
-where  it  is  an  obstruction  to  farming  operations,  aud  nearly  all  that  is  needed  for  local  use  is  obtained  from  the 
surface  blocks.  .Dickinson  College  building,  which  has  stood  for  nearly  a  century,  and  several  churches  and 
private  residences  iu  Carlisle  and  vicinity  are  built  of  this  stone ;  and  the  only  way  in  which  it  seems  to  have  been- 
affected  by  the  weather  is  that  iu  the  older  buildings  it  has  faded  to  a  lighter  color. 

At  Chambersburg,  Franklin  county,  in  the  Cumberland  valley,  this  stone  is  very  similar  in  every  way  to  that 
quarried  near  Carlisle;  it  is  blue-black  in  color,  fine  and  compact  in  texture,  and  the  stratification  is  indistinct  and' 
sometimes  not  observable.  The  sjjecimen  analyzed  for  this  report  proved  to  be  calcareous  dolomite  containing 
some  graphite.  The  ledge  at  these  quarries  is  generally  worked  to  the  depth  of  about  20  feet,  which  is  as  deep 
as  it  can  be  worked  without  resorting  to  artificial  drainage.  The  stone  is  evenly  bedded,  the  courses  being  from 
2  to  ■!  feet  in  thickness  usually,  and  are  readily  taken  out  by  plug  aud  feather  in  convenient  shape  for  building 
purposes.  Many  farm-houses  and  barns  iu  the  surrounding  country  are  built  of  this  stone;  some  of  them  have  been 
standing  for  a  century,  and  show  no  evidence  of  being  afi^cted  by  the  elements  excepting  to  fade  to  a  lighter  color. 
Numerous  small  quarries  iu  this  ledge  are  being  operated  throughout  Franklin  county  to  obtain  material  for 
plaster  and  for  fertilizers,  and  the  amount  thus  quarried  each  year  is  very  considerable.  It  is  also  extensively 
quarried,  throughout  the  regions  of  Pennsylvania  where  it  is  exposed,  for  macadamizing  streets  of  the  cities  and 
towns  and  the  roadways  through  the  country;  it  is  admirably  adapted  to  this  purpose.  Another  characteristic  of 
this  stone,  which  has  been  before  mentioned  in  connectiou  with  the  quariies  at  ])articular  localities,  is  its  great 
durability  and  resistance  to  atmospheric  conditions,  with  the  one  exception  of  its  fading  to  a  light  color.  In 
Chambersburg  old  buildings  constructed  of  this  stone  are  sometimes  painted  so  as  to  imitate  very  nearly  the 
original  color,  which  is  a  dark  blue  or  b'.ue-black. 

Xear  Columbia,  Lancaster  county,  the  Lower  Silurian  limestone  is  ((uarried  extensively  at  the  Kauffman  quarry, 
chiefly  for  railroad  ballast  aud  lime-burning.  It  is  gray  in  color,  massive,  fine,  and  semi-crystalline  in  texture  ;  it 
is  a  calcareous  dolomite,  containing  a  little  protoxide  of  iron;  and,  although  having  considerable  magnesia  in  its 
composition,  it  is  very  extensively  used  for  furnace  flux.  The  total  ueight  of  the  face  of  the  quarry  is  85  feet,  and 
the  courses  are  from  2  to  10  feet  in  thickness.  The  strata  are  inclined  at  various  angles,  there  being  considerable- 
irregularity.  There  are  two  different  ledges  of  the  limestone  in  this  quarry,  disposed  non-conformably  to  each 
other,  though  the  character  of  the  materials  is  about  the  same.  The  material  is  not  so  brittle  as  the  limestone  of 
the  Trenton  age  quarried  for  ballast  at  Orbisonia  and  Morell,  in  Huntingdon  county,  and  therefore  requires  more 
labor  in  breaking  up.  There  is  a  marked  difference  between  the  stone  in  the  Kauffman  quarry  and  that  quarried 
immediately  across  the  Susquehanna  at  Wrightsville,  in  York  county.  The  latter  is  white  and  otherwise 
apparently  much  altered  by  metamorphic  action,  and  differs  from  the  Montgomery  County  marbles  in  being  less 
crystalline. 

At  Wrightsville,  iu  the  quarry  of  Kerr,  Weitzel  &  Co.,  the  limestone  is  of  a  white  and  light  gray  color  and  fine, 
compact  texture;  it  is  a  calcareous  dolomite,  the  proportion  of  magnesia  being  considerable. 
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Tlio  I'ollowinj'-  is  an  ;uial.v.si.s  of  .samples  of  four  dift'ereut  vaiiotit-s  of  this  limestone,  made  by  tlic  state  (Oiemist 
of  Maryland  in  Baltimore,  in  l.S,J7,  with  a  view  to  introducing  it  extonsively  as  a  fertilizer  in  the  country  bordering 
the  Susquehanna  river  and  ni)i)er  Chesapeake  bay,  to  which  place  there  is  ready  access  by  canal : 
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Snud,  irou,  and  carbon. 

The  limestone  from  ciuarry  No.  1  is  of  uncommon  puritj',  and  its  lime  is  especially  adapted  to  application  on 
Avhiteoak  soils.  The  limestone  from  quarry  Xo.  2  is  a  weak  raagnesiau  limestone;  its  lime  is  well  adapted  to 
ap])licatiou  ou  soils  which  are  moderately  deficient  in  both  linje  and  magnesia.  These  are  in  particular  the  volcanic 
soils  of  some  counties  in  Maryland.  The  stratum  in  this  quarry  is  70  feet  in  thickness,  and  is  tilted  up  to  an 
angle  of  about  45°;  and,  though  the  inclination  is  different  at  different  places,  there  is  no  considerable  irregularity. 
The  material  at  the  point  where  quarried  has  been  so  much  changed,  apparently  by  metamorpliic  action,  that 
it  has  very  nuich  the  appearance  of  what  are  commonly  called  marbles,  excei)ting  that  crystallization  is  not  so 
apparent.  The  color  is  sometimes  white,  sometimes  bluish.  There  is  no  regular  division  into  layers,  the  stone 
being  simply  a  much-Jointed  mass;  and  it  would  not  be  practicable  to  obtain  large,  regular  blocks  for  building 
purposes.  The  railroad  depot  at  Columbia  is  built  of  small,  irregular  blocks  of  this  material,  firmly  cemented 
together  in  the  style  commonly  known  as  rock-faced  work.  It  presents  a  very  pleasing  appearance,  and  stone  for 
this  style  of  construction  can  be  obtained  in  inexhaustible  quantities  here.  The  stone  which  is  now  quarried  is  the 
Xo.  1  given  in  the  analysis,  and  is  chiefly  burned  for  a  fertilizer  and  for  building  lime  on  the  eastern  and  western 
shores  of  Maryland,  to  which,  as  before  mentioned,  there  is  ready  access  from  the  quarry  by  water,  although  some 
of  it  is  now  shipped  by  rail. 

A  specimen  of  the  Lower  Silurian  limestone  forwarded  by  E.  Y.  D'Invilliers,  of  the  Second  geological  survej' 
of  Pennsylvania,  frooi  near  Yellow  House,  in  Berks  county,  is  a  bluish-gray,  fine,  compact,  indistinctly-stratified 
maguesiau  limestone  containing  a  little  iron. 

The  great  Magnesian  limestone  formation  which  extends  across  Pennsylvania  from  the  Delaware  river  to  the 
Maryland  state  line,  along  the  north  foot  of  the  South  mountains,  sinks  northward  and  rises  again  to  the  surface 
in  the  valleys  and  coves  among  the  mountains  of  middle  Pennsylvania,  viz,  in  McConnellsburg  cove,  Kishicoquillis 
valley,  Morrison's  cove,  Nittany  valley,  Spruce  Creek  valley,  etc. 

A  specimen  from  Spruce  creek,  Iluntiugdou  county,  is  a  blue-black,  fine  magnesian  limestone,  compact  in 
texture,  and  breaks  with  a  conchoidal  fracture.     It  contains  graphite. 

Some  description  of  the  limestone  in  this  region  may  be  found  in  Yol.  I,  p.  500,  of  the  First  Geological 
iiiirveij  of  Penmylvania.  This  great  limestone  formation  in  Pennsylvania  was  called  by  Eogers  the  "  Auroral " 
limestone,  and  it  is  termed  by  the  Second  Geological  Sitrvei/  of  Pennsylvania  the  Siluro-Cambriau,and  quite  as  often 
the  magnesian  limestone,  from  the  universal  presence  of  magnesia  in  greater  or  less  quantities.  The  same  authority 
also  has  local  names  for  it  in  different  parts  of  the  state,  as  the  York  limestone,  in  York  county ;  the  Lancaster 
limestone,  in  Lancaster  county,  and  the  valley  limestone  in  Chester  county.  For  analysis  of  the  Siluro-Cambrian 
limestone  see  Eeport  MM,  p.  304,  Second  Geological  Survey  of  Pennsylvania. 

Devo^iian. — The  only  Devonian  limestone  quarried  extensively  in  Pennsylvania  is  the  Corniferous,  of  which 
there  are  massive  beds  exposed  in  the  mountain  regions  in  the  central  part  of  the  state,  and  which  are  chiefly  used 
for  furnace  flux  aud  railroad  and  turni)ike  ballast. 

Among  the  principal  quarries  on  this  formation  are  those  of  the  AVarrior  ridge,  at  Huntingdon,  where  the  stone 
is  quarried  for  ballast  by  the  Pennsylvania  railroad.  It  is  here  a  dark  drab,  flue,  compact,  and  brittle  material, 
non-fossiliferous,  and  contains  graphite,  .some  iron,  and  little  magnesia.  According  to  the  system  of  nomenclature 
observed  in  this  report  it  is  a  true  limestone.  The  total  thickness  of  the  ledge  is  about  100  feet,  disi)Ose(l  in  layers 
varying  from  8  inches  to  3  feet.  There  are  two  layers  of  shale,  each  about  4  feet  in  thickness,  one  about  25  feet 
from  the  ledge,  the  other  5  feet  lower,  with  limestone  between.  Xumerous  seams  of  calcite  run  through  the  stone. 
It  is  used  only  as  ballast  at  present.  It  is  said  to  furnish  but  a  poor,  mean  lime  whenburnecl,  and  is  not  suitable 
for  furnace  flux. 

For  a  description  of  this  ledge  of  Corniferous  limestone  in  the  Juniata  valley  see  Keport  F,  Second  Geological 
Survey  of  Pennsylvania.  It  contains  few  or  no  fossils,  aud  in  this  respect  differs  radically  from  the  highly 
fossiliferous  Corniferous  limestones  of  Ohio  and  other  parts  of  the  west. 

Farther  to  the  south,  along  the  Warrior  ridge  at  Cove  station,  in  Huntingdon  county,  on  the  Broad  Top 
railroad,  the  Shirley  quarry  is  exten.sively  worked  for  furnace  flux,  which  at  present  is  chiefly  used  by  the  Kemble 
Coal  and  Iron  Company  at  Biddlesburg,  Penn.sylvania,  to  which  place  it  is  transported  by  rail.  The  ledge  at  this 
place  is  at  least  200  feet  in  thickness,  and  i)ossibly  much  thicker:  it  dips  at  an  angle  of  G0°.  giving  the  strata  a 
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very  flue  position  for  (lUiirry  oi)er;itioii.s.  One  particular  division  of  rlie  strata  deserves  special  notice;  it  is  al)out 
15  feet  in  tliickness.  divided  into  layers  from  '2  to  4  feet  in  thickness ;  is  uniform  in  character  throughout,  and, 
according  to  an  analysis  made  for  the  Cambria  Iron  Company  of  Cambria  county,  contains  OS-oS  per  cent.  (%irl)onate 
of  lime.  It  is  dral)  iu  color,  massive,  and  coarsely  crystalline  in  texture,  containing  a  very  little  iron  and  magnesia, 
and  is  susceptible  of  a  good  polish.  It  is  locally  known  as  the  "fossil"  limestone  as  distinguished  from  the  rest  of 
the  ledge,  which  is  uon-fossiliferous.  The  fossils  are  chiefly  three  or  four  different  species  of  brachiopods,  found 
on  the  surfaces  of  the  layers,  but  not  within  the  stone,  as  when  fractured  it  shows  a  uniform,  highly-crystalline 
texture,  as  is  also  true  at  other  quarries  of  this  ledge. 

The  non-fossiliferous  part  of  the  ledge,  according  to  the  analysis  for  the  Cambria  Iron  Works,  contains  9-1  per 
cent,  of  (larbonate  of  lime;  is  very  hard,  compact,  and  brittle,  breaking  with  conchoidal  fracture,  and  would  not 
in  its  natural  condition  be  well  adapted  for  purpose.s  of  construction,  excepting  for  ballast  on  railroads  and 
turnpikes.  Only  that  portion  of  this  ledge,  05  feet  iu  thickness,  which  extends  above  the  level  of  the  stream  is 
quaiTied.     The  rapid  dip  of  the  strata  carries  it  beneath  the  surface  an  unknown  distance. 

Still  farther  south  on  the  Warrior  ridge,  at  Hyndmau,  at  the  junction  of  the  Broad  Top  and  Baltimore  and 
Ohio  railroads,  this  Corniferous  ledge  is  quarried  for  furnace  flux  for  use  in  Pitt.sburgh,  to  which  place  it  is 
transported  by  rail.  The  stone  is  here  a  dark  drab,  massive,  magnesian  limestone,  containing  a  little  protoxide  of 
iron  and  magnesia.  It  is  fine,  hard,  and  brittle  in  texture,  and  breaks  with  a  conchoidal  fracture.  The  face  of  the 
quarry  is  200  feet  in  depth,  and  the  strata  ai"e  tilted  to  a  A-ertical  i>ositiou. 

Although  the  strata  in  all  the  mountain  regions  of  Pennsylvania  are  usually  tilted  at  a  variety  of  angles,  it 
is  unusual  to  find  strata  of  limestone  perfectly  perpendicular.  The  layers  vary  in  thickness  from  1  foot  to  2  feet 
in  that  portion  of  the  ledge  quarried.  A  width  of  about  50  feet  of  the  strata  is  quan-ied  at  present,  the  quarry 
progressing  into  the  hill,  and  the  uptilted  layers  of  limestone  on  each  side  forming  perpendicular  walls. 

A  considerable  part  of  the  whole  ledge  is  made  up  of  layers  of  shaly,  thinly-bedded  limestone.  Seams  of 
calcite  are  frequent.  It  exists  iu  inexhaustible  quantities  here,  and  the  amount  quarried  for  furnace  flux,  lime- 
burning,  and  fertilizers  is  increasing  rapidly,  as  new  quarries  on  the  ledge  are  being  started. 

Warrior  ridge,  upon  which  the  Corniferous  quarries  at  Huntingdon,  CoA'e  station,  and  Hyndman  are  located, 
is  an  outcrop  of  the  Oriskany  sandstone  formation,  which  crosses  the  Juniata  river  a  little  above  Huntingdon,  and 
ranges  northeast  and  southwest  for  many  miles  parallel  to  and  facing  Tussey  mountain,  from  which  it  is  separated 
by  the  valley  of  the  Lower  Helderburg  limestone  and  Clinton  red  shale  (fossil  iron  ore).  Its  crest  and  escai-pments 
are  cut  into  remarkable  "pulpit  rocks".  The  dip  is  usually  gentle  to  the  southeast,  but  there  are  local  anticlinal 
rolls,  with  very  steep  or  vertical  northwest  dips.  The  return  of  the  outcrop  east,  south,  and  southwest,  around  the 
head  of  Standing  Stone  valley,  brings  the  Oriskany  and  the  limestones  above  and  below  it  back  to  the  Juniata  at 
the  glass-sand  quarries  below  Huntingdon,  in  Jack's  narrows. 

St:tj-C.V'JBONIFEKOTJS. — The  only  extensive  limestone  quarry  producing  stone  for  jntrposes  of  construction  on 
other  than  Lower  Silurian  rocks  in  Pennsylvania  is  on  the  umbral  or  mountain  limestone,  a  division  of  the  sub- 
Carboniferous  iu  Pennsylvania. 

This  quarry  is  located  3  miles  southeast  of  Connellsville,  on  the  Baltimore  and  Ohio  railroad,  in  a  gap  made  by 
the  Youghiogheuy  river  in  the  Chestnut  Eidge  mountains,  through  which  the  railroad  passes.  The  ledge  on  which 
this  quarry  is  situated  is  one  of  the  strata  forming  the  anticlinal  axis  of  Chestnut  ridge.  There  is  considerable  dip 
of  the  strata  to  the  northwest  away  from  the  crest  of  the  mountain,  the  general  direction  of  which  is  north-northeast 
and  south-southwest.  The  joints  in  this  quarry  are  about  15  feet  apart,  the  ledge  not  being  so  much  broken  as  is 
the  case  with  nearly  all  the  mountain  ridges  of  Pennsylvania.  The  total  thickness  quarried  is  about  SO  feet,  with 
the  bottom  not  reached,  and  the  material  is  disposed  in  courses  from  10  to  14  feet  in  thickness.  Professor  Stevenson, 
iu  Report  K  K  of  the  Second  Geological  Surrey  of  Pennsylvania,  describes  it  as  very  compact,  blue,  breaking  with  a 
conchoidal  fracture,  and  in  general  ai)pearance  bearing  a  close  resemblance  to  quartzite.  The  analyses  of  specimens 
made  for  this  report  show  it  to  be  ])roperly  a  limestone,  containing  some  silica,  protoxide  of  iron ,  considerable  lime,  and 
very  little  magnesia.  Professor  Stevenson  describes  the  stone  as  essentially  a  sandstone,  with  cementing  material 
of  calcium  carbonate,  but  analysis  shows  that  it  contains  a  sufficient  proportion  of  carbonate  of  lime  to  be  i)roperly 
a  limestone.    It  is  a  bluish-drab  in  color,  fine  and  subcrystalliue  in  texture,  and  evenly  bedded. 

In  Pittsburgh,  where  there  is  much  heavy  trafBc  over  the  streets,  it  has  given  good  satisfaction  as  a  ])aving 
material:  it  is  very  hard  and  compact,  resisting  wear  exceedingly  well,  and  it  is  readily  shaped  with  the  hammer 
into  rectangular  blocks  of  a  proper  size  for  paving. 

This  ledge  has  been  thought  to  correspond  with  the  Maxwell  limestone  of  southern  and  eastern  Ohio;  iu 
Pennsylvania  it  is  variously  called  the  siliceous,  umbral,  or  mountain  limestone,  and  lies  on  the  Pocono  or 
Vespertine  sandstone,  at  or  near  the  horizon  of  the  Waverly  series  of  Ohio,  the  formation  producing  the  fine, 
compact  saiulstone  so  much  quarried  at  Amherst,  Berea,  Browuhelm,  Waverly.  and  other  points  on  the  sub- 
Carboniferous  outcrops  extending  through  the  central  part  of  Ohio  from  its  northern  to  its  southern  limits. 

During  tlie  census  year  52,000  paving  blocks  from  tliis  quariy  were  used  in  Pittsburgh. 
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Carbonipekous.— The  Carbouiterous  limestones  of  Pi'iius.vlvania  are  but  little  used  for  i)uri)Oses  of 
constnictiou.  At  Vau  l*ort,  lieaAor  county,  on  tlio  Ohio  river,  there  are  (juavries  on  the  ferriferous  limestone,  (ii) 
and  the  material  is  used  chieliy  for  lime  and  furnace  tiux,  thou>>h  it  has  been  emi)loyed  to  a  slight  extent  for  walls 
and  (biindations.  The  stone  is  a  massive  majjnesian  limestone,  line  and  fbssiliferous  in  texture,  containing  a  little 
protoxide  of  iron.  The  total  thickness  of  the  ledge  is  about  11  feet,  divided  into  tliree  i)iincii)al  layers,  of  which 
the  iipiter  is  4  feet  in  thickness,  the  middle  '3  feet,  and  the  lower  4  feet.  Thin  shaly  layers  usually  covei'  the  top, 
and  sometimes  intervene  between  the  principal  layers.  The  middle  layer  resists  the  action  of  the  elements  and  is 
siiscei)tible  of  tine  dressing.  Although  the  color  of  this  limestone  is  a  bluish-gray  where  the  face  of  the  ledge  is 
exposed,  it  weathers  with  a  peculiarly-wrinkled,  russet-colored  appearance.  It  is  highly  valued  as  a  furnace  Uux, 
and  is  used  chiefly  at  Allegheny,  Pennsylvania,  Wheeling,  West  Virginia,  and  .Mingo  .Junction  and  .Steubenville, 
Ohio. 

Tkiassic. At  various  places  near  the  South  mountain,  in  Pennsylvania  and  Maryland,  the  Triassie  (Mesozoic) 

formation  consists  of  a  calcareous  conglomerate,  made  up  chieliy  of  fragments  of  the  magnesian  limestone  upon 
which  it  rests,  and  which  bounds  it  on  the  northwest,  cemented  with  a  red  clayey  material,  very  calcareous  from 
infiltration,  and  in  Maryland  called  Potomac  marble.  When  polishetl,  the  stone  presents  a  very  singular  but  pleasing 
api)earance  from  the  numerous  fragments  of  which  the  mass  is  composed.  A  chemical  analysis  shows  its  ingredients 
to  be  about  the  same  as  those  of  the  limestone,  from  which  it  is  chiefly  made  up.  A  specimen  i'rom  near  Fairfield, 
Adams  county,  forwarded  by  A.  E.  Lehman,  of  the  Pennsylvania  geological  survey,  proved  to  be  a  dolomite, 
containing  considerable  reddish  residue,  clay-cementing  material,  and  a  little  iron,  which  gives  the  clay  its  reddish 
color.    It  is  here  biumed  for  lime.     Its  local  name  is  "  calico  rock",  from  its  peculiarly  diversified  appearance. 

SANDSTONES. 

Triassic. — The  geographical  limits  of  the  belt  of  Triassie  age  passing  through  southeastern  Pennsylvania  are 
described  in  the  geological  reports  of  that  state  as  commencing  at  the  west  bank  of  the  Hudson  river  in  a  broad 
belt  extending  from  the  bay  of  Xew  York  to  the  base  of  the  first  ledges  of  the  Highlands,  and  as  bounded  on  the 
northwest  by  this  chain  and  its  continuation ;  southwe.stward  it  traverses  Xew  Jei'sey,  Pennsylvania,  Maryland, 
and  in  a  more  interrupted  manner,  Virginia  and  part  of  Xorth  Carolina,  so  that  its  total  length  is  not  less  than 
500  miles,  with  a  width  in  New  Jersey  of  20  miles  between  the  Hudson  and  the  Highlands.  After  crossing  into 
Pennsylvania  its  breadth  expands  to  nearly  30  miles,  retaining  this  until  it  approaches  the  Schuylkill,  when  it 
contracts  and  maintains  its  course  through  Bei-ks,  Lancaster,  Lehigh,  Dauphin,  York,  and  Adams  counties,  a 
breadth  of  about  10  miles  between  the  Schuylkill  and  the  Susquehanna  rivers,  and  of  15  miles  between  the  latter 
river  and  the  Maryland  state  line.  The  south  margin  of  the  formation  crosses  the  Delaware  about  li  miles  above 
the  town  of  Trenton,  and  the  north  border  crosses  the  Delaware  at  Durham,  near  Trenton.  The  geology  of  this 
formation  is  very  simple,  and  is  made  up  chiefly  of  red  sandstones  and  shales  alternately,  the  arrangement  being 
in  many  places  layers  of  sandstone  of  various  thickness,  with  red  shale  intervening.  The  lowest  portion  of  the 
formation  is  a  conglomerate,  chiefly  made  up  of  fragments  of  the  primal  rocks  and  limestones  upon  which  it  rests; 
then  comes  a  considerable  thickness  of  the  red  shales  and  sandstones,  surmounted  by  the  calcareous  conglomerate, 
or  "calico  rock'\  just  noticed.  The  sandstones  in  the  middle  part  of  this  formation  is  the  portion  which  produces 
nearly  all  the  building  stone  at  present  quarried  from  the  formation. 

One  of  the  principal  quarries  in  Pennsylvania,  on  rocks  of  this  age,  is  at  Hummelstown,  Dauphin  county,  a 
few  miles  east  of  Harrisburg.  The  material  here  is  a  brown,  massive  sandstone  of  a  nniform  and  medium  texture, 
and  is  (piarried  for  caps,  sills,  trimmings,  bases,  steps,  and  other  building  purposes.  It  has  been  much  used  in 
Philadelphia,  Harrisburg,  Williamsport,  Pottsville,  Reading,  Lancaster,  \"ork,  Richmond,  Baltimore,  Washington, 
and  other  cities  of  the  east.  The  ledge  is  85  feet  in  thickness  in  this  quarry,  dipping  perhaps  -10°  to  the 
northward,  and  outcroi)s  in  places,  the  stripping  setting  in  and  increasing  as  progress  is  made  into  the  hill.  It 
may  be  observed  here  that  the  dip  of  this  Triassic  sandstone  in  Pennsylvania  is  almost  universally  in  a  northerly 
direction,  and  remains  steadily  between  about  15°  and  40°.  But  there  are  remarkable  exceptions  to  this  rule, 
as  shown  on  the  sheets  of  the  topographical  map  of  the  Durham  hills  and  Reading  mountains  (by  Berlin  and 
D'Invilliers),  published  in  the  atlas  to  Prime's  Report  D  D  D,  Second  Geological  Sxrvey  of  rcnnsylvania.  A 
considerable  tract  east  of  Reading  is  covered  with  south  dips  varying  from  40°  to  75°.  There  are  south  dips 
alternating  with  north  dips  along  the  Schuylkill  below  Reading,  and  Professor  Frazer  reports  local  antielinals  in 
York  county. 

The  quarry  is  located  on  the  south  side  of  a  hill.  The  stri])])ing  is  not  great,  from  the  fact  that  the  ledge  is 
inclined  at  such  an  angle  (40°)  that  it  may  be  followed  downward  without  the  necessity  of  taking  off  much  cover. 
The  face  of  the  quarry  is  at  present  about  100  feet,  which  is  greater  than  the  real  thickness  of  the  ledge,  a  fact  due 
to  its  inclination.    The  rock  is  evenly  bedded,  and  in  courses  varying  in  thickness  from  3  to  10  feet.    Blocks  of  as 
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large  a  size  as  are  desirable  may  be  taken  out.  The  jointing  is  rather  regular,  and  the  joints  are  from  4  to  40  feet 
apart.  The  topmost  courses  are  of  a  reddish-brown  color,  resembling  very  much  that  of  the  Connecticut  brownstone 
of  the  same  formation,  but  the  great  body  of  the  material  is  of  a  uniform,  characteristic  bluish-brown  color  by 
-whicli  it  is  readily  distinguished.  Plate  W  represents  a  dressed  surface  of  the  Humnielstown  brownstone.  Among 
the  buildings  in  which  this  stone  has  been  chiefly  used  for  trimmings  are:  In  Washington,  District  of  Columbia, 
the  Bureau  of  Engraving  and  Printing  and  the  residences  of  Uon.  James  G.  Blaine,  Senators  Sherman  and 
Cameron,  and  Colonel  Jerome  Bonaparte;  in  Philadelphia,  the  Academy  of  Fine  Arts  (basement),  old  Trinity 
church.  Academy  of  Sciences  (basement),  and  Philadelphia  library.  A  slab  from  this  (piarry  was  forwarded  to 
the  National  Museum  which  has  every  indication  of  having  been  formed  by  being  sun-baked  when  in  a  soft,  ])lastic 
state,  the  cracks  being  filled  by  material  swept  over  them  by  the  waves.  In  the  quarries  at  Goldsboro',  York 
county,  the  surfaces  of  some  of  the  layers  contain  what  resemble  worm  tracks  or  borings,  and  the  stone  is  of  a 
medium-fine  texture,  some  of  it  conglomeratic,  small  siliceous  pebbles  being  present;  it  is  a  reddish-brown  in  color 
and  has  been  quarried  for  caps,  sills,  steps,  base  courses,  and  trimmings  generally,  and  is  used  in  York,  Harrisburg 
Danville,  Williamsport,  and  other  cities  in  this  part  of  Pennsylvania.  Some  of  the  trimmings  in  the  Pennsylvania 
Capitol  building  are  of  this  stone.  It  was  not  (luarried  during  tlie  census  year.  The  total  thickness  of  the  ledo-e 
quarried  is  about  25  feet,  in  courses  varying  from  1  foot  to  10  feet  in  thickness,  with  layers  of  red  shale  intervening 
between  many  of  the  courses  of  stone.  The  portions  of  the  ledge  nearest  the  surface  are  not  so  compact  and 
durable  as  those  below ;  this  is,  however,  a  characteristic  of  nearly  all  sandstone  quarries.  The  distance  from 
the  railroad  station  is  about  2.}  miles. 

Along  the  line  of  the  Philadelphia  and  Reading  railroad,  in  the  vicinity  of  Mohn's  store,  several  miles  south 
of  Eeading,  Berks  county,  the  Triassic  sandstone,  here  a  reddish -brown,  massive  stone  of  uniform  medium-fine 
texture,  not  ditt'eriug  greatly  in  appearance  from  that  quarried  at  Goldsboro',  York  county,  is  quanied  from 
surface  rocks,  which  are  scattered  thickly  over  the  ground,  and  is  used  for  steps,  caps,  sills,  fronts,  base  cour.ses 
and  other  trimmings,  chiefly  in  Eeading,  where  several  churches  are  built  of  it.  The  ledge  of  sandstone  is  found 
in  place,  but  the  stone  is  not  quarried,  as  there  is  a  supply  of  the  snrface  rocks  fully  seasoned  by  the  weather 
furnishing  a  reliable  and  durable  material,  while  some  of  the  layers  of  the  Triassic  sandstone  in  place  show 
themselves,  when  first  quarried,  to  be  susceptible  to  the  action  of  dampness  and  frost,  and  need  some  care  in 
seasoning.  Many  of  the  farm  buildings  through  the  area  covered  by  this  formation  in  Pennsylvania  are  constructed 
of  the  sandstone  from  it.  The  color  is  always  some  shade  of  brown,  or  reddish-brown,  from  the  intimate 
dissemination  of  iron  oxide  through  the  cementing  matter. 

Within  the  limits  of  Norristown,  Montgomery  county,  and  the  immediate  vicinity  of  the  city,  the  Trias.sic 
sandstone  is  quai-ried  in  a  small  <vay  for  local  purpo.ses,  such  as  cellars,  foundations,  and  ashlar  for  walls  and  fronts. 
The  quarry  jnst  we-st  of  Bridgeport,  across  the  Schuylkill  from  Norristown,  ships  a  small  amount  of  stone  to 
Philadelphia.  The  location  here  is  not  far  from  the  southern  edge  of  the  formation,  and  the  stone  quarried  is  from 
its  lower  strata,  with  a  coarse,  almost  conglomeratic,  texture  and  somewhat  lighter  color  than  the  rock  quarried 
higher  in  the  strata.  The  total  thickness  of  the  ledge  quarried  here  is  about  14  feet,  disposed  in  regular  layers 
varying  in  thickness  from  0  inches  to  2  feet,  some  of  which  are  separated  by  thin  partings  of  the  reddish  clay. 
It  is  considerably  jointed  and  broken.  It  is  probable  that  layers  of  the  stone  lie  below  the  bottom  of  the  quarries 
at  present  opened  in  this  vicinity.  The  stone  presents  a  rougher  appearance  than  that  obtained  from  the  same 
formation  in  most  of  the  other  localities  where  it  is  quarried,  and  it  is  of  a  lighter  color,  sometimes  having  only  a  tinge 
of  brown.  The  color  is  not  uniform  throughout  the  quarries,  and  the  buildings  constructed  of  it  in  Norristown 
have  a  variegated  appearance  on  this  account,  though  there  is  not  enough  of  variation  to  make  the  walls  of  the 
buildings  present  violent  contrasts  of  color.  This  stone  in  the  walls  of  buildings  constructed  of  it  over  half  a 
century  ago  still  remains  firm  and  durable,  but  its  grade  is  not  such  as  to  make  it  important  for  other  than  local 
uses. 

At  Lumberton,  Yardleyville',  Center  Bridge,  and  other  places  in  Bucks  county,  near  the  Delaware  river,  the 
Triassic  sandstone  is  quite  extensively  quarried  for  cellars,  foundations,  bridge  abutments,  and  ashlar,  and  is  shipped 
chiefly  to  Philadelphia  by  rail  and  boat ;  it  is  also  shipped  to  Camden,  Norristown,  and  neighboring  places.  The 
material  here  is  of  medium  texture,  with  indistinct  signs  of  stratification,  and  usually  of  a  light  brown  color.  The 
quarries  are  on  the  lower  portions  of  the  strata.  The  bedding  is  fine  and  the  courses  are  thick  and  regularly 
jointed,  being  usually  from  8  to  20  feet  apart.  Among  the  buildings  constructed  of  this  material  are  the  Bucks  County 
court-house,  at  Doylestown;  the  insane  asylum,  Xorristown  ;  approaches  to  the  South  Street  and  Callowhill  Street 
bridges ;  the  Catholic  churches  at  Lehigh  avenue  and  Diamond  street,  and  the  wing  of  the  Episcopal  hospital, 
Philadeli>hia. 

At  ^Sfewton,  in  Bucks  county,  a  small  amount  of  stone  is  quarried,  the  material  being  similar  an<l  used  for  the 
same  purposes  as  that  at  Lumberton  and  Yardleyville. 

The  stripping  in  all  of  these  red-sandstone  quarries  is  a  red  clay,  and  varies  in  depth  from  nothing  to  12  or  15 
feet,  excepting  in  the  Humnielstown  quarries,  where  the  stripping  is  sometimes  greater.  As  the  ledge  always  has 
considerable  dip,  it  outcrops  in  i)laces  and  the  stripi)ing  increases  more  or  less  rapidly  according  to  the  topography 
•of  the  ground. 
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Lower  Silurian. — Outsidi'  of  tlic,  Triassic  bonier  to  the  iiortli  and  west,  middle  IV-iiiisylvaiiia  i.s  a  eoiiiitry  of 
parallel  sandstone  mountains  and  sliale  and  limestone  valleys,  of  which  the  princiiial  sandslont;  lormations  are  the 
Oneida  and  ]\It'dina  (No.  IV),  the  Oriskaiiy  (Xo.  VII),  the  Catskill  (No.  IX),  the  Tocono  (Vespertine,  No.  X),  and 
the  Poftsville  (Serai,  Xo.  XII);  but  in  none  of  these  except  the  Catskill  have  (juarries  of  buildin<r  stone  been 
opened  for  commercial  [turposes,  although  the  .sandstones  and  conglomerates  have  been  locally  used  for  building 
purposes. 

The  South  mountains,  which  rise  iiumediately  from  the  north  border  of  the  Trias  belt,  are  made  up  of  Laurentiaii 
gneiss  overlaid  by  Potsdam  saudstoue  between  the  Delaware  and  Schuylkill  rivers,  and  of  Potsdam  sandstone 
and  Huroniau  i)orphyries  between  the  Susquehanna  river  and  the  jMaryland  line. 

The  Welsh  niouutain,  on  the  south  edge  of  the  Trias  belt,  iu  Chester  and  Lancaster  counties,  is  Potsdam  sand- 
stone overlying  (Laureutian?)  gneiss.  This  Potsdam  saudstoue  formation  extends  westward  underground  beneath 
the  limestone  plain  of  Lancaster  and  appears  on  the  Susquehanna  river  above  Columbia. 

Both  above  and  below  the  Potsdam  saudstoue  (quartzite)  proper  lie  schists  or  slates  which  belong  to  the  same 
formatiou  and  ought  to  bear  the  same  name.  The  upper  slates  are  calcareous  and  underlie  the  great  Magnesiau 
limestone  (Lower  Silurian)  forumtiou  of  the  Cumberland  valley. 

There  is  a  quarry  of  I'otsdam  sandstone  at  Columbia,  Lancaster  couuty,  iu  beds  immediately  underlying  the 
Siluro-Cambrian  limestone.  It  is  used  only  for  cellars,  fouudatious,  furnace  stacks,  and  work  of  that  class  iu 
Columbia,  Uarrisburg,  and  vicinity.  The  height  of  the  face  of  the  quarry  is  about  110  feet,  in  layers  varying  from 
3  to  20  or  .'30  feet  iu  thickness.  The  strata  are  perpendicular  and  are  sandwiched  between  strata  of  maguesian 
limestone.  The  horizontal  measurement  across  the  face  of  the  quarry  is  from  1,200  to  1,.300  feet.  These  two 
formations  apparently  form  an  anticlinal  axis  from  which  the  top  has  been  eroded.  The  stone  is  invulnerable  to 
the  attacks  of  the  weather,  is  dry,  and  will  absorb  but  little  moisture;  it  has  no  regular  cleavage  and  is  somewhat 
difficult  to  get  into  proper  shape  for  any  but  the  ruder  uses.  It  stands  a  high  degree  of  heat.  The  material  is  fine- 
grained, calcareous,  massive,  compact,  gray  in  color,  having  somewhat  the  appearance  of  an  argillaceous  schist,  ana 
breaks  with  a  very  irregular  fracture. 

In  Xorthamptou  couuty,  near  Bethlehem,  there  is  a  line,  massive,  gray,  hard,  and  rather  quartzitic  sandstone  of 
the  Potsdam  formation,  lying  iu  thick  layers  and  irregularly  jointed,  quarried  for  local  purposes. 

Upper  Silukian. — Rocks  of  Upper  Silurian  age  are  but  very  little  quarried  iu  Peuusylvauia  for  building- 
purposes. 

Two  miles  north  from  Danville,  on  the  Hue  of  the  Bloomsburg  division  of  the  Delaware,  Lackawanna,  and 
Western  railroad,  and  ou  the  north  branch  of  the  Susquehanna  river,  in  Moutour  county,  rocks  of  the  Clinton 
subdivisiou  of  this  formatiou  are  quarried  for  building  purposes  and  for  heavy  foundations.  It  is  a  dark  gray 
sandstone,  massive,  fine  iu  textiu-e,  evenly  bedded,  and  lies  iu  medium  to  thick  coiuses.  This  stone  was  used  in 
the  coustruction  of  the  Dauville  insane  asylum. 

Xear  Mapleton,  Huntingdon  county,  at  the  west  entrance  of  Jack's  narrows,  a  deep  gap  in  Jack's  mountain, 
letting  the  Juniata  river  and  the  Peuusylvauia  railroad  pass  through,  the  face  of  the  mountain  is  covered  with 
surface  rock  of  3Iedina  sandstone  to  a  depth  of  50,  i)erhaps  100,  feet  or  more  in  places,  making  the  mountain 
appear  from  some  points  like  a  huge  stone  heap.  The  stone  is  a  light  gray  in  color,  of  medium  texture,  irregular  in 
sti'atiflcation,  very  hard,  and  ouly  less  brittle  than  the  limestone  much  quarried  in  the  mountain  region  of  this 
part  of  the  state  for  railroad  ballast.  The  stone  here  is  used  for  railroad  ballast  and  bridge  abutments  on  the 
Pennsylvania  railroad.  It  is  very  durable,  resisting  the  elements  well ;  blocks  large  enough  to  produce  stone  for 
bridge  abutments  do  not  occur  often  enough  to  furnish  a  convenient  supply.  Considerable  selecting  is  necessary 
when  blocks  of  this  kiud  are  desired,  but  the  blocks  are  flat-bedded  aud  large  enough  to  be  used  for  foundation  aud 
cellar  work  and  for  ashlar.  The  ouly  labor  necessary  at  this  quarry  is  the  breaking  of  the  stone  and  sending  them 
down  the  chute  to  the  cars  below.  For  description  of  Medina  sandstone  iu  Juniata  valley  see  Keport  F,  Second 
Geological  Survey  of  Pennsijlcania. 

At  the  upper  end  of  Jack's  narrows  the  Oriskauy  sandstone  is  quarried  extensively  for  glass-sand ;  it  is  too 
friable  at  this  ])oint  to  answer  for  building  purposes.     The  strata  stand  vertical  or  with  a  very  steep  westerly  dip. 

Devonian. — At  Weissport,  in  Carbon  county,  there  is  a  tine,  thin,  and  evenly-bedded  carbonaceous  sandstone 
of  the  Marcellus  Shale  age  quarried  to  a  limited  extent  for  flagging  and  other  uses  at  Weissport,  Mauch  Chunk, 
aud  Bethlehem  ;  it  is  dark  gray,  approaching  black  in  color,  due  probably  to  tlie  carbouaceous  matter  in  it.  The 
depth  of  the  material  (]uarrie.d  is  about  12  feet,  out  of  which  about  5  feet  are  suitable  for  flaggiug,  the  workable 
material  being  disposed  in  beds  a  foot  or  two  thick  through  the  mass.  The  Hags  a're  from  half  an  inch  to  S  inches 
iu  thickness;  dip  of  the  strata,  20^. 

The  Marcellus  sJuile  iu  this  vicinity  is  reported  to  contain  sul}i(!ient  carbouaceous  matter  to  occasionally  amount 
to  a  thin  streak  of  bituminous  coal ;  atul  this  is  a  characteristic  feature  of  the  foruuition  in  many  counties  of  the 
state.     In  Perry  county  it  contains  luimerous  thin  streaks  of  coal. 

Next  in  order,  progressing  to  the  iu)rthward,  iu  eastern  Pennsylvania  are  the  Catskill  beils,  which  contain 
the  liagstoue  quarries  of  the  Delaware  Eiver  valley,  above  Port  Jervis,  in  Pike  county.  The  rocks  here  «|uarried 
have  been  by  the  I'enn.sylvania  Geoloyical  Survey  named  "  Delaware  flags  ".     They  are  quarried  chiefly  for  sidewalk 
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paving  ami  other  ttasjiing,  ami  for  curbs  ami  ti'immiiigs.  It  is  darl<  grayish,  usually  niassivo,  liut  sometiines 
iuilistiuctly  stratifu'd,  line,  compact,  and  hard  in  texture.  It  lies  usually  in  even  i)arallel  layers  from  1  inch  to  lli 
inches  and  upward  in  thickness.  It  is  marketed  in  IHiiladelphia,  Newark,  New  York,  New  I'higland,  and  Washington, 
and  is  known  as  the  New  York  blue-stone,  going  into  the  market  with  stone  from  Ulster  county,  New  York,  from 
which  material  it  is  scarcely  distinguishable. 

The  surface  of  the  country  iu  this  section  is  very  hilly  and  ruggeil.  The  strata  are  nearly  horizontal,  and  the 
rougbuess  of  surface  has  been  produced  by  erosion  simply. 

The  tlags  are  quarried  along  the  face  of  the  steep  clitt's,  on  both  sides  of  the  river,  at  a  number  of  convenient 
jjoiuts  where  the  fallen  debris  is  not  too  thick.  On  starting  a  new  place  the  quarrymeu  usually  have  to  remove 
about  G  feet  of  worthless  rock,  getting  about  4  feet  of  flags,  increasing  from  1  inch  to  12  inches  in  thickness  from 
the  top  downward.  Below  this  the  layers  continue  to  increase  in  thickness,  and  are  considered  too  thick  for 
flagging.  Machinery  has  not  been  used  except  as  an  experiment.  Some  of  the  Pike  County  Hag-stone  is  quarried 
at  higher  elevations  and  is  of  a  somewhat  lighter  color  than  that  which  is  quarried  lower.  The  method  of 
transportation  to  Philadelphia,  where  much  of  the  stone  is  used,  is  by  canal  to  Rondout  on  the  Hudson,  thence 
i-onnd  by  water,  but  to  points  in  New  York,  New  England,  and  New  Jersey  usually  by  rail,  so  as  to  avoid  transfer. 

The  Catskill  sandstone  is  quarried  in  the  mountains  near  Scrauton,  chiefly  for  local  use  iu  bridge  abutments, 
cellars,  and  foundations.  It  is  here  of  a  buff  color,  medium  hard  iu  texture,  indistinctly  stratified,  and  lying  in  even 
parallel  seams  from  3  to  20  inches  in  thickness;  the  Joints  are  usually  from  12  to  15  feet  apart.  The  quarry  is 
located  in  a  mass  of  stone  exposed  on  the  northwest  side  of  the  mountain  west  of  Scrauton.  There  is  no  stripping; 
the  dip  of  the  strata  northwestward  is  about  '2o° ;  the  thickness  of  the  beds  quarriedSO  feet.  The  blocks  readily  break 
into  rectangular  shapes  with  proper  management.  As  nothing  but  cobble  pavement,  and  but  little  of  that,  has 
thus  far  been  used  in  Scrauton  and  neighboring  towns,  there  has  been  no  demand  that  would  justify  a  trial  of  the 
experiment  of  shaping  this  stone  into  paving  blocks.  It  is  stated  in  the  geological  reports  that  the  lithological 
characteristics  of  this  ledge  are  those  of  the  Pocono  sandstone,  but  that  there  are  some  stratigraphical  relations  that 
indicate  it  to  be  Catskill. 

In  the  mountains  a  few  miles  east  of  Wiikesbarre,  in  Luzerne  county,  the  Catskill  red  sandstone  is  quarried  for 
sidewalk-paving,  caps,  sills,  and  ashlar.  The  stone  here  is  quartzitic  in  appearance,  of  medium  texture  as  to 
firmness,  and  lying  in  even  parallel  courses  of  thin  to  medium  thickness,  with  beds  inclined  at  various  angles 
according  to  locality;  the  joints  range  from  20  to  40  feet  apart.  It  is  shipped  by  rail  to  Wiikesbarre,  Allentowu, 
Bethlehem,  Easton,  and  neighboring  towns.  This  formation  is  the  principal  one  exposed  on  the  side  and  crest  of 
the  mountain  which  borders  the  Wyoming  valley  on  the  east.  The  soil  on  the  mountain  is  sterile  and  scant  from 
the  slow  weathering  of  the  rock.  There  is  but  a  scanty  growth  of  cedar,  hemlock,  pine,  and  scrub  brush,  the  crests 
of  some  of  the  ledges  being  entirely  bald.  The  thickness  of  the  workable  stone  in  the  quai-ries  now  opened  is 
from  8  to  10  feet,  in  courses  from  li  inches  to  2  feet  in  thickness,  the  thin  layers  lying  usually  near  the  top,  but 
sometimes  intervening  between  thicker  layers.  Nearly  all  of  the  sidewalks  in  Wiikesbarre  are  paved  with  this 
stone.  In  the  locality  where  the  quarrying  is  done  at  Laurel  run  the  dip  of  the  strata  is  into  the  mountain.  The 
stripping  increases  very  rapidly,  and  the  quari-ymen  keep  around  the  skirt  to  avoid  deep  stripping. 

The  Chemung  beds  of  Wyoming  county  rank  very  high  in  the  production  of  building  stone.  The  material  is 
quarried  for  all  building  purposes,  and  chiefly  for  caps,  sills,  bases,  monuments,  and  trimmings.  It  is  used  in  New 
Y'ork,  Philadelphia,  IJoston,  and  Washington.  The  stone  is  flue,  compact,  massive,  dark  bluish-gray  in  color,  lies 
in  even  parallel  layers  from  a  few  inches  to  (3  feet  or  more  in  thickness,  the  courses' at  the  top  being  usually  thin, 
and  increasing  in  thickness  downward  ;  the  thicker  beds  are  ((uarried  extensively  for  flagging.  The  surface  of  the 
country  is  very  broken  and  hilly,  the  hills  being  usually  steep  irad  rocky,  showing  the  I'esistance  of  the  stone  to 
decomposition.  Beds  of  good  stone  for  flagging  and  general  building  purposes  are  found  here  and  there  at  all 
elevations,  flaggings  of  the  same  quality,  texture,  and  general  appearance  being  found  at  the  foot  and  at  the  summit 
of  the  same  hill ;  from  G  to  20  feet  of  good  stone  may  be  found  at  one  place.  The  abruptness  of  the  hills  usually 
causes  the  stripping  to  increase  rapidly  ;  the  strata  are  nearly  horizontal,  the  broken  character  of  the  couuti-y  being- 
caused  by  ero.sion.  This  stone  does  not  scale  or  crumble.  The  exjiense  of  dressing  the  stone  is  comparatively 
high,  but  it  is  thought  to  fully  repay  for  its  costliness  by  the  handsome  and  substantial  character  of  the  work 
constructed  of  it.  The  quarries  at  Black  Walnut,  Skinner's  Eddy,  and  Nicholson,  all  in  Wyoming  county,  are  of  the 
same  lorniation,  and  the  material  is  the  same  as  to  quality.  Gang  and  rip  saws,  rubbing-beds,  and  turning-lathes 
are  used  in  <lressing  the  stone.  This  stone  has  been  used  in  the  construction  of  the  I'roduce  Exchange  building, 
the  residence  of  Mr.  W.  J.  Hutchinson,  on  Fifty-eighth  street,  and  that  of  ilr.  Addison  Hutton,  Fifth  street,  Ni^w 
York  city  ;  the  residence  of  Mr.  A.J.  Dull,  at  Harrisburg,  and  the  carved  work  for  the  interior  decoration  of 
St.  Mark's  Episcopal  church  at  Mauch  Chunk,  Pennsylvania.  Other  quarries  in  this  vicinity  produce  flagging 
exclusively  from  the  thinner  layers.  The  surface  layers  are  usually  not  solid,  but  have  a  sort  of  laminated  structure, 
and  can  readily  be  split  into  thin  plates ;  such  flags  prove  to  be  inferior,  on  account  of  the  separation  of  these  plates 
by  the  water  and  frost.  Considerable  of  the  stone  from  these  layers  is  shipped,  but  sells  at  a  lower  price.  The 
lower  courses  are  solid,  quite  substantial,  and  durable.  For  the  past  few  years  the  an;ount  of  flagging  shipped 
from  this  locality  each  year  has  been  more  than  double  that  of  the  jjreceding  year. 
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In  beds  at  apparently  the  same  liorizou  as  those  quarried  at  and  near  JMe.slioiijjen,  stones  siniihir  in  character 
are  quarried  lor  tlagging,  steps,  water-tables,  caps,  sills,  and  monument  bases,  at  NicJiolson,  about  20  miles  east  of 
Meshoppeu,  and  are  shipi)ed  to  Scranton  and  vicinity  and  Easton,  Pennsylvania,  and  to  Iloboken  and  Morristown, 
New  Jersey.  Twelve  feet  in  thickness  of  the  ledge  is  quarried,  but  the  bottom  has  not  been  reached.  The  courses 
are  very  even,  and  parallel  and  horizontal,  varying  in  thickness  from  1  inch  to  3  feet,  the  thinnest  layers  at  the 
top,  though  thin  layers  often  intervene  between  the  thicker  ones.  The  section  of  country  in  which  the  quarry  is 
situated  is  hilly  and  broken,  caused  by  erosion,  api)areutly,  as  the  strata  are  all  horizontal.  The  hills  are  made  up 
mostly  of  stone,  generally  lying  in  thin  layers.  Where  the  quarries  are  located  at  the  base  of  these  stee])  hills  the 
stripping  increases  rapidly. 

At  Brandt,  in  Sus(|uehanna  county,  on  the  Delaware  and  Hudson  Canal  Company's  railroad,  the  Chennmg 
beds  are  quarried  for  Hags,  curbing,  crossings,  caps,  sills,  aiul  other  trimmings,  which  are  shipped  to  Elmira  and 
Binghainton,  New  York,  and  to  Scranton,  Pennsylvania,  and  vicinity.  The  stone  is  massive,  fine  and  hard  in 
texture,  dark  gray  in  color,  and  lying  in  even  parallel  courses  from  2  to  8  inches  in  thidjness;  the  joints  are  10  feet 
and  more  apart.  Wliere  quarried  there  are  about  125  feet  in  strijiping  of  cap  or  worthless  rock,  under  which  is  a 
bed  of  good  flagging  12  feet  in  thickness,  lying  horizontally;  flags  at  the  toj)  are  about  2  inches  thick,  and  they 
increase  very  regularly  in  thickness  downward,  the  bottom  flag  being  12  inches  ihick ;  beneath  the  flagging  is  a 
bed  of  brittle,  crumbling  slate.  The  surface  of  the  country  here  is  very  rough  and  broken,  and  beds  of  the  flagging 
occur  at  almost  every  ele\ation. 

At  Mainsburg,  Tioga  county,  the  Upper  Chemung  beds  are  qu;>.rried  for  jiaving  flags,  which  are  shipped  to 
the  neighboring  towns  in  the  soutli-central  part  of  ISTew  York.  The  stone  is  dark  gray,  sometimes  massive,  and 
sometimes  distinctly  stratified,  lying  in  even,  thin,  and  horizontal  courses.  The  bed  of  the  quarry  is  about  8  feet 
in  thickness,  covered  by  a  solid  stratum  of  hard,  dark-colored  shale,  which  is  removed  by  drilling  and  blasting. 
The  courses  are  from  1  inch  to  8  inches  in  thickness,  most  of  them  being  less  than  i  inches.  The  3-  and  4-iuch  courses 
make  very  desirable  material  for  sidewalk  flagging,  the  thinner  courses  being  adai)ted  only  to  use  in  pavements 
which  are  not  required  to  sustain  much  wear  nor  heavy  shocks.  The  natural  blocks  are  usually  nearly  square  and 
qtxite  evenly  and  smoothly  bedded.  The  bed  will  at  the  present  rate  soon  be  exhausted  in  the  hill  where  it  is  now 
(juaiTied,  but  it  is  jirobable  that  in  some  of  the  surrounding  hills  beds  of  equally  good  quality  exist.  An  ordinary 
paring  material  is  quarried  in  the  Eed  Catskill  formation  near  Wilkesbarre  and  Osceola,  Tioga  county. 

Sandstone  of  Cliemung  age  is  quarried  at  Farraudville,  Clinton  county,  for  ordinary  building  purposes,  and  is 
used  chiefly  at  Danville,  Montour  county,  Pennsylvania.  It  is  buft"  in  color,  massive,  and  of  medium  texture,  lying 
in  even  courses  of  varying  thickness.  The  front  and  tower  of  the  Bloomsburg  jail,  the  Memorial  church  at  the 
same  place,  and  the  Danville  ZSTational  P)ank  building  are  constructed  of  this  stone. 

At  Queen's  run,  in  Clinton  county,  Devonian  rocks  of  Catskill  age  are  quarried  for  foundations  and  bridges,  and 
are  used  chiefly  at  Lock  Haven,  to  which  place  they  are  transported  by  water.  The  stone  is  fine  in  texture,  indistinctly 
stratified,  dai-k  gray  and  brown  in  color,  and  lying  in  even  courses  of  medium  thickness.  The  use  to  which  this 
stone  is  most  applicable  is  curbing;  it  is  used  in  the  rough  for  cellar  walls  and  bridge  abutments,  sometimes  rough- 
pointed  for  these  purposes.  Some  of  the  courses  make  an  ordinary  material  for  sidewalk  pavement.  The  stone 
has  been  quarried  at  various  localities  in  the  vicinity  along  the  bank  of  the  river.  The  strata  of  quarry  rock  are 
found  at  ditferent  horizons;  they  are  usually  but  a  few  feet  in  thickness,  and  the  dip  soon  carries  them  under,  so  that 
they  are  not  quarried  extensively  at  any  one  locality. 

The  Oriskany  sandstone  has  been  extensively  quarried  for  bridge  abutments  and  wall  stone  near  McVeytowu, 
and  is  used  for  bridge  abutments  andwall  stone  at  Harrisburg,  Pennsylvania,  and  along  the  line  of  the  Pennsylvania 
railread,  chiefly  on  the  middle  division.  It  is  gray  in  color,  coarse  in  texture,  its  stratification  is  even  and  jiarallel, 
lying  in  even,  regular  courses  of  varying  thickness.  Up  to  the  present  time  only  the  surface  rocks  have  been  quarried 
at  this  place;  they  are  scattered  over  the  sides  and  top  of  a  low  anticlinal  indge  of  Oriskany  sandstone  lying  just 
east  of  McVeytowii  an<l  parallel  to  Jack's  mountain,  which  rises  a  couple  of  miles  to  the  west.  It  is  estimated 
that  81,000,000  have  been  expended  on  this  ridge  in  quarrying  and  i)reparing  this  stone,  chiefly  for  bridge  abutments 
on  the  Pennsylvania  railroad.  It  is  rather  rough  in  texture,  but  very  hard  and  durable.  The  sandstone  usually 
has  a  ri])i)le-inarke(l  surface,  but  the  natural  blocks  are  usually  rectangular  in  shape  and  nearly  as  regular  as  if 
.sawed.  The  much-weathered  rocks  on  the  crest  of  the  ridge  exhibit  casts  of  a  brachiopod  (probably  the  ISpirif'cr 
rt)-e»/M».s)  in  abundance.  There  is  yet  a  large  supjfly  of  the  stone  in  the  shape  of  surface  rocks,  and,  because  less 
expensive,  they  will  i)robably  all  be  removed  before  the  rock  in  place  is  touched. 

The  sides  of  the  mountain  near  Altoona,  Blair  county,  are  thickly  strewn  with  surface  rocks  of  ditferent 
formations,  chiefly  Catskill,  Pocono,  Pottsville  conglomerate,  and  ]\Iahoning  sandstone,  which  furnish  nearly  all 
the  building  stone  for  cellars,  foundation.s,  terrace  walls,  and  other  ordinary  building  ])uri)Oses,  and  is  used  in  the 
town  of  Altoona  and  vicinity.  These  surface  rocks  are  gray  in  color,  and,  though  varying  much  in  color  and  texture, 
are  usually  very  hard  and  durable;  on  breaking  up  they  exhibit  many  cracks  and  fissures,  due  to  the  etfects  of  tire 
passing  over  the  mountains.  The  material  is  too  rough  and  hard  to  dress  well,  and  is  only  suitable  for  the  ruder 
building  ])nri)oses. 
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At  Lcbceuf,  Erie  county,  tho  tliircl  oil-sand,  locally  so  (-ailed,  which  is  of  Devonian  age,  produces  a  sandstono 
used  at  Erie  for  foundations,  hridges,  flagsing,  sills,  and  other  triuimiugs.  It  is  gray  in  color,  fine  in  texture, 
distinctly  stratitied,  and  evenly  bedded,  the  courses  being  of  medium  thickness.  This  formation  produces  the 
best  building  stone  quarried  in  Erie  county.  When  seen  in  the  stone-yards,  fresh  from  the  quarry,  it  can  hardly 
be  distinguished  by  its  general  ap])earauce  from  some  of  the  stone  quarried  at  Berea,  Ohio.  By  some  geologists 
the  third  oil-sand  was  for  a  long  time  supposed  to  be  the  equivalent  of  the  Berea  grit  in  Ohio,  but  it  is  now  pretty 
generally  admitted  that  the  Cony  s.andstone,  several  hundred  feet  above  the  tlnrd  oil-sand  and  above  the  whole 
Venango  oil  group,  is  the  equivalent  of  the  Berea  grit.  The  Corry  sandstone  in  Pennsylvania  does  not  possess  the 
valuable  characteristics  of  its  equivalent,  the  Berea  grit,  in  northern  Ohio.  There  are  a  number  of  quarries  worked 
to  a  limited  extent  in  the  third  oil-sand  in  Erie  county.  The  rock  of  this  formation  has  been  quarried  in  different 
localities  at  diflerent  times  for  local  and  temporary  demands,  but  there  are  few  permanently-worked  quarries  in  the 
I'ounty.  The  rock  contains  petroleum  and  soluble  sulphates  in  such  large  quantities  that  it  is  not  a  desirable 
material  to  be  used  in  flue  buildings.  Builders  say  it  "sweats  and  spoils  everything  below  it".  It  is,  however,  a 
good  material  for  bridge-building  and  other  like  purposes.  The  stratum  in  the  quarries  is  about  11  feet  in  thickness, 
the  courses  varying  from  8  inches  to  3i  feet  thick.     A  section  of  the  quarry  is  as  follows: 

Drift  deposit 6  feet. 

Bluesbale 6  feet. 

Coarse  conglomerate 1  foot  6  inches. 

Quarrj-  rock,  sometimes  containiu};  jiebbles,  especially  between  the  beds 7  feet. 

Quarry  rock,  clear,  fine-grained  sandstone,  beneath  which  shale  appears 4  feet. 

The  Stone  is  quarried  chiefly  on  the  left  bank  of  French  creek.  The  stripping  constantly  increases  as  the 
excavation  is  carried  farther  into  the  bank.  The  outcrop  of  the  quarry  rock  is  about  half  a  mile  in  length,  and  a 
large  amount  of  the  stone  may  yet  be  quarried  with  a  little  increase  of  stripping. 

At  Jackson  station  a  quarry  is  opened  in  the  third  oil-sand  formation,  and  experiments  are  being  made  with 
the  rock  with  the  expectation  of  successfully  marbleizing  it  for  mantels  in  the  same  manner  as  the  Euclid  (Ohio) 
stone. 

Devonian  rocks  of  Portage  age  are  quarried  a  few  miles  east  of  Erie  for  foundations  in  that  city.  The  stone  is 
gray  in  color,  fine  in  texture,  indistinctly  stratified,  and  evenly  bedded  in  layers  of  medium  thickness.  The  principal 
quarry  is  in  a  stratum  of  fine-grained  sandstone  from  20  to  30  feet  in  thickness ;  in  some  places  there  are  two  or 
three  courses  from  6  to  12  inches  thick,  and  in  some  places  the  stratum  is  solid.  The  rock  contains  petroleum  and 
other  soluble  impurities  which  make  it  unfit  for  use  in  all  buildings  exposed  to  the  atmosphere.  Other  quarries  of 
the  same  rock  are  quarried  near  the  lake  shore,  the  quality  of  the  rock  being  about  the  same  in  all  the  quarries  on 
this  formation  near  Erie.  A  blue,  impure  sandstone  in  the  Chemung  flags  is  quarried  occasionally  to  a  limited  extent 
at  difi'ercnt  localities  in  the  vicinity  of  Erie. 

Sxjb-Caebonifekoxis. — Eocks  of  the  sub-Carboniferous  formation  in  Pennsylvania  have  thus  far  been  quari-ied 
but  little  for  purposes  of  construction.  It  will  be  noticed  that  there  is  but  one  limestone  quarry  of  importance  located 
-  on  rocks  of  this  age  in  Pennsylvania,  and  the  following  description  will  give  an  idea  of  the  extent  to  which  the 
sub-Carboniferous  sandstones  are  quarried  in  the  state  : 

Three  miles  north  of  Scranton,  in  Lackawanna  county,  in  the  side  of  the  mountain  a  short  distance  westward 
of  that  city,  and  close  to  a  quarry  in  the  Catskill  sandstone  before  mentioned,  there  is  a  quarry  located  on  rock, 
probably,  though  not  certainly,  of  Pocono  sand.stone  of  sub-Carboniferous  age.  The  stone  is  much  softer  than  that 
in  the  quarry  of  Catskill  sandstone,  and  produces  the  best  cutting  stone  in  the  vicinity  ;  it  is  used  for  base  courses, 
caps,  sills,  and  other  trimmings  at  Scranton,  and  was  used  in  the  construction  of  the  Megargill  and  Cornell  bank 
in  that  city.  There  are  20  feet  of  workable  stone  in  this  quarry,  the  thickness  of  the  layers  being  from  3  inches  to 
2  feet,  with  the  thinnest  at  the  top,  although  thin  layers  occasionally  intervene  between  the  thicker  ones.  The  dip  of 
the  strata  is  about  2o°. 

Two  miles  northwest  of  Altoona,  in  Blair  county,  on  the  Pennsylvania  railroad,  sandstone,  probably  of  Pocono 
age,  is  quarried  for  cellar  walls  and  foundations  in  Altoona.  The  material  is  gray,  of  medium  texture,  evenly  and 
distinctly  stratified,  evenly  bedded,  and  in  courses  varying  from  1  foot  to  4  feet  in  thickness.  The  stratum  is  much 
jointed,  being  usually  not  farther  apart  than  from  5  to  10  feet.  The  total  thickness  of  the  ledge  is  about  15  feet. 
The  stratum  inclines  about  45°,  and  dips  into  the  hill  in  such  a  way  as  to  increase  the  stripping  very  rapidly,  so 
that  it  is  not  practicable  to  follow  the  ledge  far  into  the  hill. 

Four  miles  southeast  of  Uniontowu,  at  the  west  foot  of  the  Chestnut  ridge,  the  Pocono  sandstone  is  quarried 
for  lining  steel  furnaces,  cupolas,  and  converting-furnaces.  It  is  used  chiefly  at  Pittsburgh  and  at  Braddock's  Field, 
Pennsylvania,  and  Saint  Louis,  Missouri.  It  has  been  used  in  the  construction  of  cellars  and  foundations.  It  might 
be  used  for  ordinary  building  i)urposes,  but  is  rather  hard  to  dress;  and  there  is  such  a  demand  for  it  as  firestone 
that  the  latter  will  probably  continue  to  he  the  principal  i)urpo.se  for  which  it  will  be  used.  It  is  light  gray  in  color, 
of  medium-fine  texture,  irregularly  stratified,  evenly  bedded,  in  courses  varying  in  thickness  from  2  or  3  inches  to 
8  inches.  Only  about  15  feet  of  the  stratum  is  quairicd,  and  the  courses  below  are  probably  thicker.  The  Pocono 
sandstone  in  this  locality  is  found  also  on  the  top  of  the  synclinal  arch  of  Chestnut  ridge,  the  inclination  of  the  strata 
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being  such  as  to  bring  it  near  tlie  surface  at  nearly  every  point  on  tlie  west  side  of  tlie  mountain.  It  is  quariied 
about  a  mile  up  tbe  side  of  the  mountain,  at  Turkey's  Nest,  on  the  National  road,  as  it  has  been  quarried  at  the 
summit  of  the  mountain  above,  where  the  stone  is  said  to  be  sui)erior  to  that  at  the  other  points  mentioned,  but 
transportation  is  so  costly  from  the  summit  that  the  quarry  there  is  not  operated  at  present. 

At  Venango,  in  Franklin  county,  the  Chenango  sandstone,  a  subdivision  of  the  sub-Carboniferous  rocks  in 
Pennsylvania,  and  known  in  Warrcu,  McKean,  and  neighboring  counties  by  the  name  "  sub-Oleau",  or  "llat  pebble 
rock",  is  quarried  for  sidewalk  paving  and  general  building  purposes,  and  used  in  Franklin  and  Oil  City.  It  is 
gray  in  color,  line  and  uniform  in  te.xture,  evenly  and  distinctly  stratified,  evenly  bedded,  and  lying  in  courses  from 
1  inch  to  30  inches  thick.  This  formation,  like  the  Corry  sandstone,  was  supposed  for  a  time  to  be  the  equivalent  of  the 
Berea  grit  in  Ohio.  In  this  locality  some  i)ortionsof  it  somewhat  resemble  the  Amherst  "  bufi"'  stone  in  appearance, 
and  other  portions  have  very  much  the  appearance  of  the  Amherst  "  blue";  and  the  material  is  more  nearly  ecpuil 
to  the  famous  Ohio  stones  mentioned  than  is  that  of  any  other  quarry  in  northwestern  Pennsylvania.  The  thicker 
courses,  from  -i  to  C  inches  in  thickness,  are  used  largely  for  sidewalk  paving,  and  large  blocks  from  the  heavier 
courses  can  be  split  into  thin  slabs  by  means  of  wedges.  These  quarries  are  located  in  the  right  bank  of  the 
Allegheny  river. 

On  the  opposite  side,  about  one  mile  back  from  the  river,  is  a  quarry  which  has  been  worked  quite  extensively 
in  the  past  for  paving  stone.  The  layers  vary  in  thickness  from  1  inch  to  G  inches,  and  the  stone  is  very  micaceous 
and  tough.  The  stratum  of  quarry  rock  in  all  these  (juarries  is  about  15  feet  in  thickness.  The  amount  of 
stripping  rapidly  increases  as  work  is  carried  farther  into  the  banks. 

The  Chenango  sandstone  is  also  quarried  at  Titus\'ille,  Crawford  county,  for  local  use  in  bridges  and  foundations. 
It  is  here  gray  in  color,  massive,  coarse  in  texture,  evenlj-  bedded,  and  in  thick  layers.  The  rock  from  this  stratum 
is  used  more  than  any  other  for  building  purposes  in  Crawford  county.  It  is  usually  colored  with  peroxide  of  iron^ 
nodules  of  which  frequently  occur  from  a  quarter  of  an  inch  to  2  inches  in  diameter ;  the  color  is  not  uniform, 
though  seldom  disagreeable  to  the  eye.  The  texture  differs  but  little  from  that  of  the  stone  obtained  from  the 
conglomerate  measiues  above,  except  that  it  is  usually  more  uniform.  The  rock  in  most  localities  very  much 
resembles  the  Waverly  conglomerate  of  Ohio,  and  if  the  following  correlation  can  be  sustained  the  two  formations 
are  identical: 

CARBONLFEKOUS  CONGLOMERATE. 

Crawford  County,  Pennsylvania.  Ohio. 

Chenango  group :  Cuyahoga  shale  : 

Shales 1  =  1.  Shales. 

Chenango  sandstone 2  =  2.  Waverly  conglomerate. 

Meadville  group 3  =  3.  Shales. 

Sharpsville  flags 4  ^4.  Buena  Vista  stone. 

Orangeville  blue  slate .5  =  5.  Berea  shale. 

Corry  sandstone 6.  Berea  grit. 

But  so  far  as  the  economic  value  of  these  different  formations  is  concerned  their  identification  is  of  little 
consequence.  The  highly  valuable  deposit  of  Berea  grit  in  northern  Ohio  becomes  an  almost  worthless  rock  within 
100  miles  east  of  where  it  has  its  maximum  development.  The  Chenango  sandstone  is  usually  an  ordinary  coarse- 
grained rock,  but  near  Franklin,  Venango  county,  Pennsylvania,  it  is  a  uniform,  fine-grained  sandstone,  and  is 
perhaps  the  most  valuable  sandstone  deposit  in  western  Pennsylvania. 

The  Sharon  conglomerate,  existing  over  an  extensive  territory  and  locally  known  by  various  names,  as 
"  second  mountain  sand",  and  "  Ohio,"  "  Garland,"  and  "  Olean  conglomerate  ",  is  in  some  localities  a  mere  mass  of 
quartz  pebbles  loosely  cemented  together,  and  in  texture  varies  from  this  to  a  fine-grained  blue-black  stone.  It 
is  quarrieil  near  Greenville,  Mercer  county. 

Carboniferous. — As  before  stated,  the  Carboniferous  ro(!ks  in  western  Pennsylvania  and  the  isolated  tracts 
of  the  same  area  in  the  anthracite  regions  of  the  northeastern  part  of  the  state,  have  thus  far  produced  scarcely 
anything  but  sandstones  for  building  purposes,  and  the  general  statement  may  be  made  that  they  were  quarried 
only  for  local  use.  These  sandstones  intervene  between  the  different  beds  of  coal  in  the  Coal-]\Ieasure  formations, 
and  are  often  of  coarse  and  conglomeratic  texture,  though  occasionally  fine  and  compact.  The  anthracite  region 
gets  its  supply  of  building  stone  mostly  from  the  Chemung,  Catskill,  and  other  Devonian  rocks  quarried  at 
Meshoppen  and  Nicholson,  Wyoming  count.y,  ami  at  various  places  in  the  inounlains  extending  through  the 
region,  and  the  Carboniferous  sandstones  are  but  little  drawn  upon. 

At  Shickshinny,  Luzerne  county,  on  the  Bloomsburg  flivision  of  the  Delaware,  Lackawanna,  and  Western 
railro.ad,  there  is  a  quarry  of  sandstone  of  Carbonifei'ous  age  (piarried  chiefly  for  bridge-building  and  other  railroad 
work  on  the  line  of  railroad  above  mentioned.  It  is  a  dark  gray  sandstone  of  medium  texture,  evenly  and  distinctly 
stratified,  eveidy  bedded,  tlie  layers  at  the  top  being  2  inches  thick,  and  at  a  depth  of  100  feet  4  to  C>  feet  thick. 
The  top  stone  is  used  for  sidewalks  at  Wilkesbarre  and  other  towns  along  the  banks  of  the  Susquehanna  river,  and 
at  Danville,  Scrauton,  and  Lancaster.  The  jail  at  Danville  is  built  of  this  stone,  and  also  the  side  walls  of  the 
Bloomsburg  jail. 
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Progressing  northward  and  westward  from  the  anthracite  region  we  come  to  the  Carboniferous  rocks  iu  Tioga 
county.  At  Antrim,  in  tliat  county,  they  are  quarried  for  bridge  work  and  general  buiUling  purjioses,  and  are  used 
chiefly  at  Corning,  New  York.  An  Episcopal  church  at  Antrim,  and  a  courtliouse  at  Wellsboro'  are  built  of  this 
stone.  It  is  light  gray,  massive,  and  coarse  in  texture,  evenly  bedded,  and  in  thick  courses.  Much  of  the  material 
obtained  here  is  almost  a  purely  white  sandstone;  itisa  strong  and  durable  rock,  and  holds  its  color  well.  It  presents 
tiie  best  appearance  when  used  in  connection  with  a  dark-colored  stone,  as  is  well  shown  in  one  of  the  county 
buildings  at  Wellsboro',  the  white  sandstone  structure  being  trimmed  with  white  Medina  sandstone.  It  works 
rather  hard  under  the  chisel,  and  its  use  is  thereby  greatly  limited.  There  are  indications,  however,  that  if  the 
excavation  were  carried  farther  into  the  bank  a  softer  material  would  be  obtained  where  it  has  not  been  so  thoroughly 
drained  ;  or,  iu  the  language  of  the  qnarrymen,  "  where  it  still  contains  the  sap." 

Near  Somerset,  in  Somerset  county,  there  is  a  flagstone  quarried  and  used  locally  for  sidewalk  paving.  It  is 
gray  in  color,  of  medium  texture,  irregularly  stratified,  very  evenly  bedded  iu  thin  layers,  and  but  little  jointed. 
The  total  thickness  of  the  ledge  is  not  exposed ;  it  is  quarried  to  a  depth  of  6  feet  only,  coming  out  in  blocks  varying 
iu  thickness  from  3  or  3  to  10  inches,  the  average  being  from  4  to  G  inches.  The  general  shape  of  natural  blocks  is 
exceedingly  regular,  presenting,  however,  an  apparently  ripple-marked  surface.  The  flags  are  very  hard  and  would 
be  difQcull  to  dress  to  a  smooth  surface,  but  they  resist  foot-wear  exceedingly  well. 

At  Johnstown,  in  Cambria  county,  the  Mahoning  sandstone,  at  the  top  of  the  Lower  Productive  Coal  Measures, 
is  quarried  for  general  building  piu-poses  and  used  locally.  It  is  dark  gray,  massive,  medium,  but  uniform  texture. 
The  stratum  of  quarry  rock  is  about  20  feet  in  thickness,  the  courses  varying  in  thickness  from  8  to  32  inches ;  there 
being  one  32-inch  course  near  the  middle  of  the  stratum.  This  is  the  firmest  and  most  uniform  in  texture,  and  the  most 
durable  material  for  steps,  for  which  purpose  it  is  largely  used.  There  are  thin  beds  of  ferruginous,  shaly  material 
between  some  of  the  layers.  Sometimes  this  ferruginous  material  amounts  to  a  thin  layer  of  rich,  compact  iron  ore. 
The  stone  itself  is  ferruginous,  and  when  freshly  quarined  i>resents  a  compact,  bluish  appearance,  flecked  through 
with  minute  spots  of  peroxide  of  iron ;  and  when  exposed  for  a  time  it  changes  to  a  rough  reddish-brown  color  to  a 
depth  of  5  or  6  inches.  There  is  a  layer  about  4  feet  in  thickness  about  the  center  of  the  ledge.  It  is  so  ferruginous 
as  to  render  it  inapplicable  to  building  purposes. 

The  Homewood  sandstone  (which  is  the  uppermost  of  the  three  subdivisions  of  the  Pottsville  conglomerate 
formation.  No.  XII,  underlying  the  Coal  Measures)  of  the  Pennsylvania  geological  rejjorts  is  quarried  for  bridge 
construction  at  Iowa  station,  Jefl'erson  county,  on  the  Allegheny  Valley  railioad,  and  used  on  the  low-grade  division 
of  that  road.  It  is  a  gray,  massive,  coarse  stone,  evenly  bedded,  and  in  thick  courses.  Ordinary  stone  for 
foundations,  bridge  abutments,  and  work  of  that  class  can  be  obtained  almost  everywhere  along  this  line  of  railroad 
from  Driftwood  to  Eed  Bank ;  the  best  perhaps  is  found  in  the  immediate  vicinity  of  Brookville.  It  has  been  used 
in  this  town  extensively,  but  only  detached  blocks  have  been  (luarried.  The  railroad  compan  j'  does  not  always  obtain 
.stone  in  the  same  locality,  but  moves  from  place  to  place  according  to  convenience. 

At  Freeport,  Armstrong  county,  the  Mahoning  sandstone  is  quarried  for  bases  and  steps,  and  used  along  the 
line  of  the  Pennsylvania  railroad  from  Allegheny  to  Tvrone.  It  is  gray  and  light  brown  in  color,  irregularly 
stratified,  coarse  texture,  unevenly  bedded,  and  in  courses  of  medium  thickness.  This  stratum  has  a  much  better 
development  farther  north,  in  Claiion  county,  and  it  has  been  quite  extensively  quarried  near  Catfish  in  that  county, 
and  near  Logansport,  Aimstrong  county.  The  stone  for  the  construction  of  the  court-house  at  Kittanning  and 
that  for  the  construction  of  the  new  Jail  at  the  same  place  were  obtained  near  Catfish.  The  texture  of  the  stone 
diflers  but  little  in  these  two  localities,  but  the  color  of  the  Catfish  stone  is  lighter  and  more  uniform  than  that  of 
the  Logansport  stone.     At  these  localities  the  material  is  quite  free  from  mica. 

About  2  miles  north  of  Penn  Junction  on  the  Allegheny  Vallej'  railroad  the  full  thickness — 20  feet — of  the 
stratum  is  exposed  ;  here  the  upper  and  lower  portions  are  quite  micaceous,  and  the  middle  portion  contains  very 
little  mica.  At  the  Fi  eeport  quarry  mica  scales  are  found  in  abundance  fi  om  the  top  to  the  bottom  of  the  stratum ; 
here  the  color  of  some  portions  of  the  lock  is  brown  and  other  portions  light  bluish  or  nearly  white.  The  darker 
portions  have  the  reputation  of  being  quite  durable,  but  the  lighter  portions  are  not  so.  The  stone  from 
Catfish  and  Logansport  wears  away  rapidly  when  used  for  steps  aud  door-sills,  but  lasts  quite  well  when  merely 
subjected  to  atmospheric  action.  It  is  easily  broken  by  concussion,  but  is  capable  of  withstanding  considerable 
pressure. 

A  quarry  near  Cowanshaunock,  a  few  miles  north  of  Kittanning,  has  been  worked  quite  extensively  from  tinu' 
to  time.     From  this  and  the  Catfish  quarries  stone  has  been  largely  shi])ped  to  Allegheny  and  Pittsburgh. 

Mahoning  sandstone  is  quarried  at  Lucesco,  the  junction  of  the  Allegheny  Valley  and  West  Pennsylvania 
railroads,  on  the  Allegheny  river,  in  Westmoreland  county,  and  used  chiefly  for  cellar  walls  and  foundations  tor 
manufacturing  establishments  at  Pittsburgh.  It  is  emjiloyed  to  some  extent  for  cai)s,  sills,  and  other  trimmings ;  it  is 
gray,  irregularly  stratified,  and  of  medium  texture,  evenly  bedded  aud  in  thick  courses,  though  much  broken  at  the 
ontcrop.  The  total  thickness  of  the  ledge  of  the  quarry  is  CO  leet,  with  indications  that  it  will  be  found  thicker  as  the 
quarry  progres.ses  in  the  hill.  The  hill  is  so  steep  at  this  point  tbiit  the  strip])ing  must  increase  rapidly  unless  the 
4edge  sets  in  more  heavilj'  to  compensate.    The  material  of  the  ui)])er  40  feet  of  the  ledge  is  rather  coarse  in  texture, 


164  BUILDING  ST0NP:S  AND  THE  QUARRY  INDUSTRY. 

with  coiisidernblo  iron  in  it;  f  liat  of  tbe  lower  20  foct  is  of  a  bluish  color,  close,  conipiict,  iiuich  liner  and  more  iiniforin 
ill  texture  and  proves  to  be  superior  to  the  upper  for  buildiiiy-  piuiioses.  Only  the  outcroi)  has  as  yet  been  touched, 
and  the  led"e  presents  a  broken  appearance;  but  layers  10  feet  in  thickness  are  occasionally  seen,  indicating  that 
as  the  quarry  progresses  in  the  hill  the  base  will  not  be  broken.  Tlie  Mahoning  sandstone  is  quarried  at  Deny 
station  "Westmoreland  county,  on  the  Pennsylvania  railroad,  for  ordinary  building  i)uri)oses;  it  is  coarse  in 
texture  with  signs  of  stratification  distinct,  reddish-gray  in  color;  it  is  used  at  (Ireensbnrgh  and  other  ])laces  in 
Westmoreland  county,  and  at  JIcYeytown.  The  supply  is  obtained  from  large  surface  bowlders  found  along  the 
west  side  of  Chestnut  Kidge  mountain;  in  this  part  of  the  state  large  surface  bowlders  of  the  Mahoning  sandstone 
are  found  and  broken  up  to  obtain  material  for  ordinary  building  jiurposes.  The  stone  splits  readily  into  regular 
blocks  and  is  variegated  in  color  by  alternate  different  shades  of  a  reddish  color  ]>arallel  with  the  stratilication. 

Near  Derry  station,  on  the  Pennsylvania  railroad,  another  ledge  of  sandstone  belonging  to  the  Upper 
Productive  Coal  Measures  is  quarried  chiefly  for  the  construction  of  coke-ovens  by  the.  Loyalhanua  Coal  and  Coke 
Company.  The  stone  is  gray,  massive,  uniform,  medium  in  texture,  and  unevenly  bedded  in  courses  varying  in 
thickness  from  2  or  3  inches  to  ;5  feet.  The  total  thickness  of  the  ledge  quarried  is  about  19  feet.  Lai'ge,  ii'regular, 
detached  masses  from  G  to  S  feet  thick,  heterogeneous  in  composition  and  useless  for  building  purjioses,  are  frequently 
found  embedded  in  the  other  stones ;  these  are  locally  called  •'nigger-heads".  The  blocks  break  up  with  rather 
irregular  fracture,  and  the  stone  is  not  esteemed  for  anj'  other  jmrpose  than  the  rough  work  required  in  the 
building  of  coke-ovens,  and  as  these  ovens  are  lined  with  fire-brick  the  stone  is  not  subjected  to  any  great  degree 
of  heat.  The  quarry  is  situated  at  the  foot  and  on  the  west  side  of  the  anticlinal  axis  known  as  Chestnut  ridge; 
and  there  is  considerable  dip  of  the  strata  toward  the  northwest,  away  from  the  crest  of  the  mountain. 

At  Greeusburgh  the  sandstone  of  the  Upper  Productive  Coal-Measure  series  is  quarried  to  a  limited  extent  for 
cellar  and  foundation  stone  used  locally.  It  is  graj-,  irregularly  stratilied,  of  medium  texture,  and  unevenly  bedded. 
The  total  thickness  of  the  ledge  quarried  thus  far  is  15  feet,  though  in  sinking  a  well  close  by  the  whole  thickness 
of  the  ledge  was  found  to  be  37  feet.  The  layers  as  observed  in  the  ([uaruy  vary  from  3  inches  to  2  feet  in  thickness, 
and  a  thin  vein  of  coal  lies  beneath  the  ledge  of  stone. 

In  Webster,  near  the  Monougahela  river,  in  Westmoreland  county,  a  sandstone  of  the  Upper  Productive  Coal 
Measures  is  quarried  for  paving  and  used  in  Pittsburgh.  It  is  gray  in  color,  tine  in  texture,  evenly  and  distinctly 
stratified,  evenly  bedded,  and  in  courses  varying  from  3  to  16  inches. 

At  Scottdalc,  Westmoreland  county,  on  the  Southwest  Pennsylvania  railroad,  the  sandstone  of  the  Upper 
Productive  Coal-Measure  series  is  quarried  for  the  construction  of  coke-ovens  and  house  foundations  locally.  It 
is  of  a  brownish  color,  regularly  stratified,  and  evenly  bedded  in  courses  varying  in  thickness  from  2  to  8  inches. 
The  total  thickness  of  the  ledge  of  the  quarry  is  4|  feet,  which  thickness  seems  to  continue  regularly  throughout. 
From  the  hardness  of  this  stone  and  the  ease  with  which  it  may  be  taken  out  for  flagging,  it  seems  better  adapted 
to  this  i)nrpose  than  to  any  other. 

At  Layton  station,  Fayette  county,  on  the  Baltimore  and  Ohio  railroad,  there  is  a  sandstone  (between  the 
Upper  and  Lower  Productive  Coal  Measures)  of  the  Lower  Barren  Pleasures  quarried  and  crushed  into  sand  for  the 
manufacture  of  glass;  it  has,  however,  occasionally  been  used  for  building  purposes.  The  abutments  of  the 
suspension  bridge  across  tbe  Youghiogheny  river  at  Connellsville,  and  those  of  the  Saint  Clair  Street  bridge 
at  Pittsburgh,  were  constructed  of  this  stone.  It  is  light  gray  in  color,  of  coarse  texture,  irregularly  stratified, 
evenly  bedded,  and  lies  in  two  courses  of  10  feet  each  in  thickness,  making  the  total  thickness  of  the  ledge  20  feet. 
The  stone  increases  somewhat  in  hardness  Irom  top"  to  bottom.  This  matei'ial  seems  very  well  adapted  to  all 
ordinary  building  purposes,  but  it  serves  so  well  for  glass-sand  that  so  far  it  has  been  found  more  profitable  to 
quarry  it  for  that  purpose. 

Three  miles  southeast  of  Connellsville,  Fayette  county,  on  the  Baltimore  and  Ohio  railroad,  is  a  sandstone  of 
the  Lower  Productive  Coal  Measures  also  quarried  for  glass-sand.  It  very  much  resembles  the  material  at  Layton 
station,  and  is  of  such  quality  that  it  might  be  used  for  local  building  purposes.  It  is  easily  dressed,  and  exposures 
of  the  ledge  which  have  not  been  disturbed  artificially  seem  to  indicate  that  the  stone  is  durable.  There  is  no 
regular  division  here  into  layers,  the  rock  being  usually  found  in  one  mass.  The  quarry  is  located  on  the  side  of 
the  mountain,  and  the  dip  of  the  stratum  is  about  15  degrees  at  the  point  where  quarried. 

Ill  Connellsville,  in  the  same  couutj',  the  sandstone  of  the  ]>arreii  Measures  is  quarried  for  ordinary  building 
purposes  and  used  locally.  It  is  gray,  coarse  in  texture,  indistinctly  stratified,  and  evenly  bedded  in  courses 
varying  in  thickness  from  2  to  3  inches  at  the  top  to  12  feet  at  the  bottom  of  the  ledge,  the  total  thickness  being 
about  40  feet.  Tbe  material  of  the  uppermost  30  feet  is  of  a  light  brown  color,  and  appears  to  have  a  little  clay  in 
its  composition;  it  cracks  under  the  efl'ect  of  water-soaking  and  freezing,  is  soft  when  first  quarried,  but  hardens 
considerably  on  exposure.  Tlu;  stone  breaks  or  splits  rather  easily  in  almost  any  direction ;  wears  away  rajtidly 
under  foot-wear,  but  seems  very  well  adapted  for  use  in  caps,  sills,  and  other  trimmings.  The  color  of  the  lower  S 
feet  of  the  ledge  is  bluish,  iind  the  material  is  variable  in  texture,  lull  of  nodules  of  iron,  and  holds  a  good  many 
fossil  coal-plants. 

Three  miles  southeast  of  Uniontown,  on  the  side  of  the  Chestnut  IMdge  mountain,  surface  rocks  of  Mahoning 
sandstone  are  tbund  and  broken  up  for  ordinary  building  purposes,  used  chiefly  at  I'liiontown.  The  material  is 
gray,  coarse  in  texture,  with  signs  of  irregular  stratification.     The  blocks  are  sometimes  as  large  as  30  by  L'O  feet 
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and  12  feet  in  thickuess.  When  the  large  rocks  are  first  broken  the  material  is  comparatively  soft  and  easily 
worked;  but  it  becomes  hard  on  exposure  to  the  air,  aud  small  fragments  that  have  beeu  long  exposed  to  the 
atmosphere  are  extremely  hard.  This  stone  seen  in  houses  in  Uniontown  built  fifty  or  sixty  years  ago  exhibits 
every  evidence  of  durability. 

Xear  Waynesburgh,  Greene  (county,  sandstone  of  the  Upper  Barren  (above  the  Upper  Productive  Co.al)  Measures 
is  quarried  to  a  limited  extent  for  building  purposes  and  for  bases  of  monuments  and  other  cemetery  work,  used 
locally ;  it  is  gray,  massive,  and  coarse  in  texture.  Thus  fixr  only  large  surface  rocks,  some  of  them  30  feet  square 
and  5  feet  iu  thickuess,  have  been  quarried.  There  seems  to  be  no  exposure  showing  a  ledge  in  place;  some  of  the 
rocks  are  on  top  of  the  hills.  It  is  uniform  in  color  and  texture,  works  well,  may  be  split  horizontally  and  vertically, 
aud  takes  carving  well  for  a  stone  of  coarse  texture,  as  raised  lettering  is  sometimes  worked  on  monuments  of  this 
material;  it  stands  exposure,  becoming  harder  after  leaving  the  quarry. 

Near  West  Union,  Greene  county,  ou  the  Waynesburgh  aud  Washington  road,  sandstone  of  the  Upper  Barren 
Measures  is  quarried  for  caps,  sills,  trimmings,  aud  for  ordinary  building  purposes  aud  cemetery  work.  It  is  used 
at  Waynesburgh,  aud  the  stone- work  iu  the  college  building  at  that  place  is  of  this  material.  It  is  gray  in  color, 
massive,  of  coarse  texture,  aud  is  obtained  by  breaking  up  surfoce  rocks,  which  are  from  10  to  20  feet  square  aud 
5  or  0  feet  iu  thickuess.  These  rocks  where  exposed  are  covered  with  a  thin,  cement-like  crust,  on  which  grows  a 
grayish  moss.     When  the  crust  is  broken  the  stone  beneath  is  found  not  to  be  discolored  by  weather. 

Five  miles  west  of  Washington  court-house,  Washington  county,  ou  the  Baltimore  and  Ohio  railroad, 
saudstone  of  the  Upper  Barren  Measures  is  quarried  for  caps,  sills,  curbs,  steps,  and  other  building  purposes,  and 
used  locally.  It  is  gray,  coarse  iu  texture,  with  signs  of  irregular  stratification ;  the  stratum  is  20  feet  thick,  aud 
solid,  there  beiug  no  division  iu  the  courses  and  few  joints.  The  stonework  in  the  Washington  and  Jefferson 
College  building  at  Washington,  Pennsylvania,  and  that  iu  the  town  hall  at  the  same  place,  are  of  this  material. 
The  texture  and  appearance  of  this  stone  are  uniform  throughout  the  ledge,  aud  the  material  is  among  the  best 
found  iu  the  vicinity,  though  the  suj)ply  of  good  building  stone  iu  this  section  of  the  state  does  not  seem  to  be 
either  abundant  or  widely  distributed. 

Ou  the  Pittsburgh  and  Southern  railroad,  3  miles  east  of  Washington,  Penusylvauia,  and  on  the  National  pike, 
about  a  mile  east  of  that  place,  there  are  quarries  of  sandstone  of  the  Upper  Barren  Measures,  quarried  chiefly  for 
foundation  stones,  caps,  sills,  and  other  ordinary  building  purposes,  and  used  locally.  The  foundation  of  Le  Moyne's 
crematory  is  of  this  stone.  It  is  gray,  coarse  iu  texture,  with  signs  of  irregular  stratification,  uueven  bedding,  and 
iu  courses  from  1  foot  to  6  feet  in  thickness,  the  thiu  layers  often  intervening  between  thicker  ones;  aud  in  blasting, 
the  thick  layers  often  divide  into  four  or  five  thin  ones. 

Near  the  Pittsburgh,  Cincinnati,  aud  Saint  Louis  railroad,  14  miles  north  of  Canonsburg,  Washington  county, 
sandstone,  locally  called  freestone,  of  the  Upper  Barren  Measures,  is  quarried  for  paving  and  hearth  stones ;  used 
also  for  sills  iu  Washington,  Mansfield  Valley,  aud  Pittsburgh,  Pennsylvania.  The  stone- work  of  the  Pennsylvania 
Eeform  School  building,  in  Washington  county,  is  of  this  material.  It  is  gray,  uniform,  of  medium  fine  texture, 
evenly  and  distinctly  stratified,  and  evenly  bedded.  The  total  thickness  of  the  ledge  in  this  quarry  is  about  6  feet ; 
tlie  top  layer  varies  from  8  to  20  iuches  in  thickness,  then  follow  two  or  three  layers  each  about  2  inches,  and  next 
the  bottom  are  layers  from  8  to  12  inches  in  thickness,  with  thinuer  ones  intervening.  The  bedding  is  exceedingly 
even  and  regular,  the  surface  of  the  layers  beiug  as  smooth  as  if  sawed.  For  paving  and  hearth  stones  no  dressing 
is  needed  except  at  the  edges.  The  stone  splits  straight  in  the  direction  of  the  lamination,  and  vertically,  but  is 
hard  to  dress.    It  is  a  favorite  in  this  region  for  paving  and  hearth  stones. 

Near  Monougahela  City,  Washington  county,  sandstone  of  the  Upper  Productive  Coal  Measures  is  quarried  for 
ordinary  building  purposes,  and  is  used  chiefly  iu  Pittsbui-gh  aud  neighboring  cities,  aud  in  the  construction  of 
the  Monougahela  bridge,  Washington  county.  It  is  transported  by  rail  and  by  boat.  It  is  gray,  coarse  iu  texture, 
massive,  evenly  bedded  in  courses  from  4  to  6  feet  thick,  and  has  a  good  local  reputation. 

On  the  Ohio  river  and  the  Pittsburgh  aud  Lake  Erie  raili-oad,  at  Stoop's  ferry,  Allegheny  county,  the  United 
States  government  quarries  sandstone  of  the  Lower  Barren  Measures  for  building  jmrposes,  to  be  used  chiefly 
at  Pittsburgh,  aud  to  some  extent  in  the  construction  of  bridges  at  Eochester  and  Davis  Island  dam.  Transportation 
is  by  boat.  It  is  gray,  of  medium  fine  texture,  massive,  evenly  bedded,  and  in  thick  layers.  This  quarry  has  been 
opeued  for  many  years,  aud  worked  iu  a  small  way,  but  never  to  any  great  extent  until  the  building  of  the 
Pittsburgh  aud  Lake  Erie  railroad,  many  of  the  bridge  abutments  aud  culverts  of  which  are  built  of  this  stone. 
A  house  standing  near  this  quarry  at  Stoop's  ferry,  built  of  this  stoue  forty -two  years  ago,  is  still  iu  a  good  state  of 
preservation. 

At  Walker's  mills,  on  the  Cairo  and  Saint  Louis  railroad,  12  miles  west  of  Pittsburgh,  Allegheny  county, 
saudstone  of  the  Lower  Barreu  Measures  is  quarried  for  rail  road- bridge  masonry,  and  used  on  the  divisions  of  the 
Pittsburgh,  Chicinnati  aud  Saint  Louis  railroad  between  Pittsburgh  aud  Columbus,  aud  also  on  the  branches  running 
from  Pittsburgh  to  Washington,  Pennsylvania,  and  Wheeling,  West  Virginia ;  it  is  gray,  of  medium  fine  texture, 
irregularly  stratified,  and  unevenly  bedded  in  courses  varying  in  thickness  from  18  iuches  to  5  feet,  (jxcept  the  bottom 
layer,  which  is  in  places  18  feet  in  thickuess ;  none  of  them,  howevei",  are  of  a  uniform  thickuess  throughout,  but  vary 
considerably  within  short  distances.    Partings  of  shale  from  a  few  iuches  to  over  a  foot  iu  thickuess  often  intervene 
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lu'twoen  the  layers  of  stone.  The  lower  part  of  the  bottom  layer  is  lull  of  nodules  of  peroxide  of  iron,  often 
weif'liin"-  several  i>ounds  cacli.  Coal-plants,  known  as  calaniites,  are  found  in  the  lower  ])ortion  of  the  ledge.  These 
quarries  are  situated  on  the  same  ledge  (the  Morgantowu  sandstone  of  the  Second  Gcoloijicul  Survey  of  Venmylvunia), 
as  the  local  quarries  in  the  vicinity  of  Pittsburgh  and  Allegheny,  and  the  character  an(lai)pearanceof  the  stone  are 
the  same  as  those  of  the  stone  quarried  at  the  latter  place.  The  total  thickness  of  tiu'  ledge  is  about  SO  feet,  setting 
in  thicker  as  the  quarries  progress  in  the  hill.  A  thickness  of  about  30  feet  at  the  toj)  is  of  a  thin,  shelly,  broken 
character  suitable  for  railroad  ballast,  for  which  it  is  extensively  used  by  the  Pittsburgh,  Cincinnati,  and  Saint  Louis 
railroad.  Beneath  this  there  are  oO  feet  or  more  of  solid  stone,  lying  in  regular  layers  varying  in  thickness  from  18 
inches  to  5  feet,  except  the  bottom  layer,  which  is  in  places  18  feet  thick.  This  sandstone,  as  well  as  nearly  all  of 
the  sandstones  in  the  region  immediately  surrounding  Pittsburgh,  has  some  calcareous  matter  in  Its  composition, 
and  wherever  a  face  of  the  ledge  of  stone  has  been  exposed  lor  a  long  time  it  is  very  nnich  honey-combed  into 
fantastic  shapes,  ajjpareutly  by  the  disappearance  of  thi.s  calcareous  matter,  leaving  the  more  siliceous  portions 
intact.  The  stone  when  first  quarried  is  very  sensitive  to  the  action  of  frost,  and  quarrymen  say  it  is  best  to  get  it 
out  long  enough  before  winter  to  allow  the  "sap"  to  dry  out. 

At  .Mansfield  Valley,  Allegheny  county,  also  on  the  Pittsburgh,  Cincinnati,  and  Saint  Louis  railroad,  Morgantown 
sandstone  (near  the  top  of  the  Lower  Barren  Measures)  is  quarried  for  bridge  masonry,  and  its  character  is  the 
same  as  that  of  the  stone  from  the  other  quarries  on  the  formation  in  this  region. 

The  Morgantown  sandstone  is  quarried  quite  extensively  in  the  hills  within  and  near  the  limits  of  Pittsburgh 
and  Allegheny,  and  it  is  used  almost  exclusively  for  cellars,  foumlations,  sewers,  and  other  underground  work  in 
those  cities  and  vicinity.  While  its  character  is  such  as  to  exclude  it  from  other  building  purposes,  it  seems  to 
answer  quite  well  for  underground  work,  and  supplies  nearly  all  the  stone  used  in  the  cities  named  for  this  class 
of  construction.  It  is  a  bluish-gray  iu  color,  medium  to  fine  iu  texture,  with  signs  of  irregular  sti-atification,  the 
bedding  moderately  even,  in  layers  varying  iu  thickness  from  a  few  inches  at  the  top  to  1  or  5  feet  at  the  bottom  of  the 
ledge.  Thin  partings  of  shale  sometimes  rest  between  the  thin  layers  at  the  top,  especially  at  the  outcrop.  The 
usual  thickness  of  the  ledge  is  about  35  feet,  though  at  Wood's  Run  quarry  and  other  places  in  the  neighborhood 
it  reaches  a  thickness  of  100  feet.  There  is  considerable  calcareous  matter  iu  this  stone,  and  in  such  a  forni  as  to 
make  it  liable  to  decomposition,  especially  iu  the  smoky  and  acid  atmosphere  of  Pittsburgh,  and  at  present  the 
inspector  of  buildings  forbids  its  use  for  any  purpose  of  construction  except  underground  work.  It  was,  however, 
frequently  used  in  the  construction  of  important  buildings  at  Pittsburgh  ;  the  court-house  was  built  of  it,  and  the 
stone  in  its  walls  is  decomposing  so  rapidly  that  it  is  probable  that  within  a  few  years  a  uew  building  must  be 
provided.  The  material  when  first  quarried  presents  a  substantial  appearance,  and  it  was  formerly  thought  that 
the  immense  cliffs  of  it  which  w-ere  projecting  out  of  the  hills  evei'ywhere  iu  the  vicinity  would  furnish  an 
inexhaustible  supply  of  building  stone  of  superior  quality  for  all  purposes  of  construction,  and  many  important 
buildings  were  constructed  of  it  before  the  error  was  discovered. 

At  Baden,  situated  on  the  Pittsburgh,  Fort  Wayne,  and  Chicago  railroad  and  ou  the  Ohio  river,  in  Beaver 
county,  sandstoue  of  the  Lower  Barreu  Measures  is  quarried  for  foundations  and  other  ordinary  building  purposes, 
and  is  used  in  Pittsburgh,  Brownsville,  Grceusburgh,  aud  vicinity.  It  was  used  in  the  construction  of  the  post  office 
at  Pittsburgh.  It  is  gTay,  massive,  coarse  in  texture,  evenly  bedded,  iu  three  courses,  8  inches,  S  feet,  and  7  feet, 
respectively,  and  is  considerably  broken  by  irregular  joints.  It  was  operated  for  the  two  years  expiring  in  August, 
1880,  by  the  United  States  government  for  stone  used  in  the  construction  of  Davis  Island  dam. 

At  Kiasola  station,  on  the  Pittsburgh  and  Lake  Erie  railroad,  in  Beaver  county,  sandstone  of  the  Lower 
Productive  Coal  Measures  is  quarried  for  ordinaiy  building  purposes,  and  is  used  in  Pittsburgh,  The  bridge 
masonry  and  canal  locks  iu  the  vicinity  are  constructed  of  this  material.  It  is  gray  in  color,  of  coarse  texture, 
massive,  and  evenly  bedded  iu  thick  courses. 

2^ear  Beaver  Falls,  Beaver  county,  on  the  Pittsburgh,  Fort  Wayne,  and  Chicago  railroad,  30  miles  northwest 
of  Pittsburgh,  sandstone  of  the  Lower  Productive  Coal  Measures  is  quarried  for  steps,  fronts,  curbstones,  trimmings, 
monuments  and  other  cemetery  work,  fences  and  walls,  and  is  used  iu  Pittsburgh  aud  vicinity.  It  was  used  in  the 
construction  of  Hostetter's  stone  front  on  Fourth  avenue,  Pittsburgh,  and  in  important  buildings  in  that  city. 
It  is  gray  in  color,  rather  coarse  iu  texture,  with  signs  of  irregular  stratification,  is  evenly  bedded  in  layers  varying 
from  0  inches  to  5  feet  in  thickness,  with  thin  shale  sometimes  between.  This  is  a  strong  and  durable  stone,  and 
surface  blocks  which  have  slipped  from  the  ledge,  and  which  have  been  exposed  for  ages,  indicate  that  it  stands 
exposure  well.  The  quarry  is  on  the  crest  of  a  hill  300  feet  above  the  Big  Beaver,  which  flows  half  a  mile  from  its 
base  and  discharges  into  the  Ohio  5  miles  distant.  The  following  is  a  slight  description  of  a  section  of  this  quarry : 
The  top  layer  is  a  material  of  uniform  color,  red  when  quarried,  taking  its  color  from  the  red  iron  ore  immediately 
overlying  the  quarry.  A  thin  bed  of  shale  intervening  between  each  two^strata  facilitates  the  working  of  the  rock; 
between  the  first  and  second  layers  arc  some  thin  beds  varying  from  G  inches  to  a  foot  in  thickness.  No.  2  is  a  very 
fine,  close-grained,  white  stone,  occasionally  of  a  buff  or  straw  color.  It  is  reported  to  be  the  best  iu  the  quarry, 
and  ranks  well  with  the  ditfei-ent  stones  used  iu  Pittsburgh  for  building  or  cemetery  purposes.  The  supply  from 
this  bed  is  not  sufficient  for  the  demand.  No.  3  is  a  hard,  heavy,  fine  stone,  always  brown  in  color,  except  along 
the  cleavage,  where  it  is  white.     No.  4  is  usually  a  straw  or  buff  color,  strong  and  line  in  texture.    No.  5  is  softest, 
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sawing  well,  and  variegated  in  color  so  as  to  be  objectionable  for  rubble  work  ;  intervening  is  a  tliin  bed  of  shale  of 
bluish  color,  nnder  which  lies  No.  0,  resting  on  a  coal  bed.  No.  6  is  blue  in  color,  except  the  sap  coloring,  which  is 
bulf,  penetrating  from  1  foot  to  2  feet.  Xos.  ii  and  G  sometimes  come  together,  forming  one  course.  Nos.  3  and  4 
sometimes  contain  "  niggfr-heads"  weighing  occasionally  from  10  to  20  tons.  They  are  blasted  out  and  throwu 
over  the  dum|).  The  lower  (No.  (»)  contains  fossil  coal-plants ;  in  the  other  rocks  the  fossils  are  silicitied.  Between 
Nos.  1  and  2  there  are  fossils  of  sin/mar ia  quite  i^erfect  and  entire,  and  the  joints  are  frequently  filled  with  stalactites. 
There  is  a  slight  di])  from  northwest  to  southeast. 

At  llomewood,  Beaver  county,  sandstone  of  the  Lower  Productive  Coal  Measures  is  quarried  for  ordinary 
building  purposes  and  bridge  construction,  and  is  used  chietly  at  Pittsburgh.  It  varies  from  a  gray  to  a  brown  in 
color,  is  coarse  in  texture,  shows  signs  of  irregular  stratification,  and  is  unevenly  bedded  in  thick  courses  ;  it  ranks 
among  the  best  building  stones  in  the  western  part  of  Pennsylvania. 

Near  Wampum,  Lawrence  county,  Homewood  conglomerate  of  the  Lower  Productive  Coal  Measures  is  quarried 
for  bridge  construction  on  the  Pittsburgh  and  Lake  Erie  railroad.  It  is  gray  in  color,  coarse  in  texture,  massive, 
evenly  bedded,  and  in  thick  courses.  The  Homewood  sandstone,  which  is  the  upper  stratum  of  the  Conglomerate 
Measures,  furnishes  most  of  the  building  stone  (juarried  in  Lawrence  county.  It  is  usually  a  coarse-grained,  white  or 
grayish-white  sandstone,  but  in  some  localities  it  is  colored  brownish-i-cd  by  jjeroxide  of  iron.  Other  strata,  especially 
the  Conoqueuessiug  sandstone,  are  quarried  now  aud  then  to  some  extent  in  different  localities.  The  quarries 
near  Wampum  are  operated  bystoue-work  contractors  on  different  lines  of  railroad  passing  through  the  place. 

At  Sharou,  Mercer  county,  the  Homewood  sandstone  of  the  Lower  Productive  Coal  Measures  is  quarried  for 
bridge  construction  and  foundations ;  it  is  gray,  massive,  and  unevenly  bedded  in  layers  not  usually  exceeding 
3  feet  in  thickness.  Several  members  of  the  group  near  the  lower  limits  of  the  Carboniferous  rocks,  known  in  the 
Second  Geological  Surrey  of  Pennsylvania  as  the  Conglomerate  Measures,  crop  out  in  the  vicinity  of  Sharon.  Ditierent 
strata  of  sandstone  in  this  series,  and  the  Chenango  sandstone  in  the  Lower  Conglomerate,  have  been  quarried 
for  building  stone  in  this  locality,  but  none  of  superior  quality  has  been  produced.  The  stone  from  the  quarries 
now  operated  is  a  hard,  coarse-grained  sandstone  that  is  seldom  dressed ;  it  seems  to  be  quite  durable,  however, 
and  is  perhaps  the  most  economical  material  to  be  obtained  in  Sharon  for  cellar  walls  and  foundations,  and  blocks 
as  large  as  are  ordinarily  desired  for  bridge  work  can  be  obtained  in  some  of  the  quarries.  Since  the  Erie 
and  Pittsburgh  canal  was  abandoned  its  stone  locks  have  furnished  a  large  amount  of  cheap  and  usually  quite 
good  building  stone  to  the  section  of  country  through  which  the  canal  passed,  and  particularly  from  Newcastle 
north.  Some  of  the  quarries  from  which  stone  for  these  locks  was  obtained  have  been  worked  but  little  since  the 
building  of  the  locks,  though  when  the  supply  from  these  is  exhausted  some  of  the  quarries  will  doubtless  be  worked 
again.  Sandstone  can  be  obtained  almost  everywhere  in  Mercer  county,  but  it  is  not  all  good  building  stone ;  the 
localities  that  do  furnish  good  building  stone  are  but  a  few  miles  apart.  About  40,000  cubic  feet  of  stone  have 
been  quarried  for  the  foundation  of  the  new  county  infirmary  at  Mercer.  The  rock  was  obtained  from  quarries 
located  within  a  radius  of  4  miles  surrounding  the  town.  The  Sharon  conglomerate  is  quarried  uear  Greenville  and 
Chenango,  in  Mercer  county,  for  flagging,  and  is  used  locally.  It  is  gray,  fine  in  texture,  has  signs  of  even  and 
distinct  stratification,  and  is  evenly  bedded  in  layers  usually  not  exceeding  S  inches  iu  thickness.  This  formation 
has  here  a  peculiar  development;  the  stratum  is  about  12  feet  in  thickness,  and  not  solid  as  usual,  but  iu  courses 
from  1  inch  to  9  and  sometimes  12  inches  in  thickness.  The  rock  is  a  blue,  fine-grained  sandstone;  in  some  i:)laces 
where  it  has  been  thoroughly  drained,  and  the  particles  of  iron  have  been  thoroughly  oxidized,  it  has  a  gray  or 
buff  color ;  it  is  an  excellent  paving  material,  and  is  shipped  to  various  points  in  western  Pennsylvania  and  eastern 
Oh  it)  for  paving  sidewalks,  and  is  used  almost  exclusively  for  this  purpose  in  the  town  ol  Greenville  in  the  first- 
n.'imed  state.  Sometimes  the  hea\'ier  courses  occur  io  the  ui>per  portion  of  the  stratum ;  the  iron  in  them  has 
been  peroxidized,  and  the  stone  is  used  to  quite  an  extent  for  lintels  and  water-tables.  The  natural  blocks  are 
seldom  rectangular,  and  there  is  considerable  material  broken  oft'  in  shaping  up  the  blocks.  Most  of  this  stoue, 
however,  finds  a  ready  sale  for  building  foundations. 

At  Stoneboro',  Mercer  county,  the  Homewood  sandstone  (top  member  of  the  Pottsville  conglomerate)  is 
quarried  for  foundation  and  bridge  construction.  It  is  gray  and  light  brown  in  color,  coarse  iu  texture,  massive, 
unevenly  bedded  in  layers  from  1  foot  to  4  feet  iu  thickness,  and  is  used  chiefly  in  the  vicinity.  The  stratum  of 
quarry  rock  is  about  20  feet  in  thickness;  it  is  very  much  fissured,  and  the  natural  blocks  are  variou-sly  shaped, 
though  easily  reduced  to  any  required  form. 

At  Eockwood,  near  Oil  City,  Venango  county,  detached  blocks  of  the  Conoquenessing  sandstone  (the  middle 
member  of  the  Pottsville  conglomerate)  are  quarried  for  bridge  construction.  The  stone  is  gray,  coarse  in 
texture,  massive,  evenly  bedded,  and  iu  thick  layers  where  found  in  place.  In  Report  2\  Second  Geological  Surrey 
of  Pennsylrania.  p.  .57,  Professor  White  describes  a  honey-comb  rock  found  in  Crawford  county,  and  near  Franklin, 
iu  Venango  county,  and  thinks  the  blocks  found  in  these  different  localities  have  come  from  the  same  bed,  possibly 
the  Conoquenessing  sandstone.  Soiue  of  the  blocks  at  Eockwood  show  that  the  lower  portion  of  the  stratum 
from  which  they  were  detached  has  th(>  same  peculiar  structure,  aud  is  probably  the  same  bed. 

At  Garland,  Warren  county,  detached  blocks  of  the  Sharon  couglomerate  (bottom  member  of  the  Pottsville 
tvonglomerate)  are  quarried  for  bridge  construction  in  the  viciuity,  and  on  the  Pennsylvania  aud  Erie  railroad. 
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The  stone  is  gray,  coarse  in  texture,  massive,  evenly  bedded,  and  in  tliick  courses  wliere  found  in  i)lace.  Tlio. 
principal  quarries  are  located  about  400  feet  above  the  level  of  the  reiinsylvania  and  Erie  railroad.  The  stone  is 
lowered  from  the  quarry  to  the  railroad  on  a  small  car  ruuuing  on  an  inclined  track  ;  two  cars  are  used,  connected 
by  a  cable  passing  around  a  drum.  The  stratum  from  which  the  blocks  arc  quarried,  as  detached,  caps  the  hill 
about  100  feet  above  the  level  of  the  quarry.  The  blocks  referred  (o  vary  in  size  from  the  smallest  to  blocks 
containinn-  several  thousand  cubic  yards.  Most  of  the  building  stone  that  has  been  used  in  this  i)art  of  western 
Pennsylvania  was  obtained  from  such  blocks,  and  from  long  exposure  the  material  from  them  is  almost 
universally  very  hard  and  diflicult  to  dress;  but  since  it  can  be  obtained  witlumt  stripping,  it  is  cheaper  on  the 
■whole  than  the  softer  material  which  might  be  obtained  by  stripping  the  stratum  from  which  the  blocks  are 
detached.  It  is  also  less  exi)eusive,  because,  the  blocks  being  already  detached,  a  part  of  the  usual  work  of 
quarrying  is  saved.  It  is  diflicult,  however,  to  obtain  a  large  amount  of  this  kind  of  stone  of  uniform  color;  a 
more  uniform  stone  can  usually  be  obtained  from  the  undisturbed  stratum.  This  variegated  coloring  is  due  i)robably 
to  the  unequal  effects  of  exposure  on  diflerent  portions  of  the  surface  blocks  in  the  oxidizing  of  the  iron  in  the 
composition  of  the  stone,  and  to  the  unequal  efl'ects  of  exposure  on  other  ingredients  of  the  rock. 

Other  localities  worthy  of  special  notice  where  building  stone  has  been  obtained  iu  this  vicinity  are  near 
Sinnamahoning,  in  the  southeastern  part  of  Cameron  comity,  and  near  Kidgway,  in  the  western  part  of  Elk  county. 
The  amount  of  capital  invested  is  small,  considering  the  real  extent  of  the  business  in  this  ])art  of  the  state. 
Most  of  the  stone  quarried  is  taken  out  by  builders  and  contractors,  and  is  used  chiefly  for  foundations  and  bridge 
construction,  the  only  considerations  being  cheapness  and  durability.  Detached  blocks  are  found  almost  everywhere 
in  the  ridge  except  in  Erie  county.  As  these  detached  blocks  have  been  exposed  to  atmospheric  action  for  ages  it 
is  seen  at  a  glance  whether  the  material  is  durable;  and  if  it  splits  well  it  is  quarried,  and  is  useil  in  localities  to 
which  it  can  be  most  conveniently  transported.  The  sum  paid  for  the  privilege  of  quarrying  is  seldom  more  than 
10  cents  per  cubic  yard  for  any  amount. 

Near  Meadville,  Crawford  county,  the  Sharon  conglomerate  is  quarried  for  general  building  purposes  and  is 
used  locally.  It  is  a  light  gi'ay,  coarse  sandstone,  massive,  evenly  bedded,  and  in  thick  courses.  The  stratum  is 
about  io  feet  in  thickness,  though  only  from  20  to  30  feet  of  the  upper  portion  is  suitable  for  building  stone;  the 
lower  portion  is  coarse,  and  sometimes  a  mere  mass  of  quartz  pebbles.  The  upper  portion  or  quarry  rock  is  quite 
uniform  in  texture;  it  is  light  gray  in  color,  is  easily  broken  into  rectangular  blocks  by  means  of  wedges;  is  soft 
when  first  quarried,  easily  dressed,  and  is  quite  strong  and  durable.  The  quarries  are  located  in  the  summit  of  the 
hill,  about  a  mile  and  a  half  northeast  of  Meadville,  and  the  highway  is  down-grade  all  the  way  to  the  town. 
Quarries  have  been  worked  in  other  localities  in  the  vicinity,  producing  an  equally  good  building  stone,  but  from 
none  of  these  localities  can  the  material  be  transported  readily  to  Meadville.  The  Chenango  sandstone,  here  a 
brownish-gray  stone,  containing  numerous  concretions  of  peroxide  of  iron,  might  be  quarried  to  an  unlimited  extent 
near  by.     It  has  been  quarried  to  some  extent  and  used  in  some  of  the  finest  buildings  iu  Meadville. 

QuAKTZ  POEPHYEY. — Mr.  A.  E.  Lehman,  Second  Pennsylvania  geological  survey,  sent  a  number  of  specimens 
of  quartz  porphyry  from  near  Fairfield  and  Graefenburg,  Adams  county,  and  from  Pine  Grove  and  Laurel  Forge, 
iu  Cumberland  county.  These  rocks  are  identified  by  Dr.  T.  Sterry  Hunt  with  the  orthopelsite  porphyries  of  the 
Huronian  system  of  Canada;  they  undei-lie  the  Potsdam  sandstone  of  the  South  mountains,  and  overlie  the 
Philadelphia  gneiss.  They  are  of  a  purple  color,  usually  indistinctly  stratified,  and  regularly  bedded  in  cour,ses  of 
varying  thickness.  The  structure  of  the  rock  is  a  fine,  compact  matrix,  with  distinct  crystals  disseminated  through 
it;  it  is  well  adapted  to  ornamental  work,  as  it  is  rich  in  color,  durable,  and  susceptible  of  a  good  polish,  and  in  many 
places  could  be  obtained  iu  abundant  quantities.    It  has  not  as  yet  been  quarried  for  purposes  of  construction. 

SLATE. 

The  slates  of  Pennsylvania  are  used  for  school  slates,  for  roofing,  for  mantels,  and  for  flagging,  both  in 
foreign  countries  and  iu  the  priucipal  cities  of  the  United  States,  especially  from  Xew  York  westward.  The  quarries 
of  roofing  slate  at  East  Bangor,  Pen  Argyl,  and  near  the  Wind  Gap  in  Kittanning  mountain ;  at  Chapman,  in 
JTorthampton  county,  Slatington,  Lehigh  county ;  and  in  fact  all  the  slate  quarries  iu  Northampton  and  Lehigh 
counties  arc  located  on  strata  of  Iliulson  IMver  age,  overlying  thin  beds  of  TJtica  shale,  which  in  turn  rest  on  the 
Trenton,  Chazy,  and  Calcifcrous  limestones  (the  niagnesian  limestone  of  the  great  valley,  Siluro-Cambrian). 

The  Hudson  Piver  slate  formation,  5,000  feet  thick  more  or  less,  makes  two-thirds  of  the  floor  of  the  great 
Lebanon,  Cumberland,  or  Shenandoah  valley,  as  it  is  variously  called  in  the  states  through  which  it  extends,  the 
valley  being  bounded  on  the  north  and  west  by  the  Blue  mountain,  and  on  the  south  and  east  by  the  South 
mountain.  The  Iludson  Kiver  slate  formation  occupies  the  valley  from  its  middle  line  northward  and  westward 
to  and  up  the  sIojjc  of  the  North  mountain,  while  the  Trenton  and  magnesian  limestones  occupy  the  soutliern  and 
eastern  sidfi  of  the  valley  to  the  foot  of  the  South  mountain. 

The  roofing-slate  belt  is  a  continuous  strip  of  varying  width  extending  through  Lehigh  and  Korthamptou 
counties  close  to  the  foot  of  and  paraUel  with  the  Blue  mountain.  It  is  not,  however,  of  such  a  character  at  all 
points  on  the  formation  as  to  be  .suitable  for  roofing  slate.  The  localities  where  the  material  is  of  such  character  as 
to  be  suitable  for  the  purpo.se  are  carefully  selected.  In  fact,  the  roofing-slate  <piality  is  characteristic  only  of 
certain  beds  or  small  groups  of  beds  at  various  geographical  horizons  in  the  great  Iludsou  Kiver  slate  formation. 
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From  Report  D  D  D  of  tlie  Second  Geological  Surrey  o/rcunsylcaitia,  which  is  soon  to  go  to  press,  iiiid  th(^  revise 
file  of  which  w;is  kindly  loaned  for  use  in  this  report  by  Professor  J.  P.  Lesley,  state  geologist  of  Pennsylvania,  we 
learn  that  the  whole  slate  belt  referred  to  as  Hudson  Eiver  slate  is  an  irregular  hill  country,  strongly  contrasting 
with  the  magnesian  limestone  country,  which  borders  on  the  south,  both  in  the  c()!ni)arative  number  and  ruggedness 
of  its  watercourses  ;  and  (hat  with  the  exception  of  Schoharie  ridge,  in  Lehigh  county,  and  perhaps  Sandstone 
ridge,  north  of  ETockendaugUii,  there  are  no  welldeliued  ridges  marking  the  outcrops  of  harder  subdivisions  of  the 
great  slate  formation,  so  that  it  is  diflicult  to  separate  the  main  belt  into  subordinate  belts.  The  whole  mass  is  one 
formatiou  equivalent  to  the  Hudson  River  slate  of  the  Xcw  York  Geological  Surrey,  excepting  that  along  the 
southern  border  Mr.  Prime  reports  occasional  traces  of  Utica  black  slate  immediately  overlying  the  Trenton 
limestone.  The  southern  border  of  the  slate  district  is  everywhere  a  one-sided  hill  or  steep  descent  toward  the 
limestone  lands.  The  whole  formation  is  divisible  into  an  upper  and  lower  mass,  the  upper  being  more  massively 
bedded,  and  therefore  supporting  more  elevated  country.  Its  uppermost  beds  constitute  the  southern  slope  of  the 
Blue  mountain,  but  the  large  and  important  rooflng-slate  quarries  are  all  in  the  lower  isubdivisiou  of  the  formation. 

It  is  fai'ther  stated  that  these  same  slates  extend  along  the  north  side  of  the  valley,  through  Berks,  Lebanon, 
Dauphin,  Cumberland,  and  Franklin  counties,  into  Maryland  and  Virginia.  There  are  no  slate  quarries  open  west 
of  the  Schuylkill  on  this  formation,  but  the  same  slate  formation  goes  on  across  the  state,  and  the  cleavage  shown 
by  the  outcrops  has  about  the  same  apijearance. 

Red  slate  outcrops  through  the  western  part  of  Berks  county,  and  a  careful  examinafin  may  disclose  that 
some  of  the  outcrops  will  produce  suitable  roofing  material. 

In  Kew  Jersey,  at  the  Delaware  Water  Gap,  a  thickness  of  3,000  feet  is  assigned  to  the  whole  mass.  Mr.  Prime's 
measurements  along  the  west  bank  of  the  river  make  it  more  than  5,000  feet.  Mr.  Chance's  independent  measurement 
at  the  Water  Gap  places  the  rooflng-slate  quarries  at  2,.350  feet  respectively  beneath  the  Oneida  conglomerate,  and 
his  estimate  of  the  whole  thickness  of  the  Hudson  Eiver  slate  formation  is  about  the  same  as  Mr.  Prime's.  In  Berks 
and  Lebanon  counties  the  total  thickness  is  stated  at  6,000  feet. 

The  following  is  an  approximate  estimate  of  the  i)osition  of  the  (luarries  on  the  formation,  beginning  with  the  • 
highest   and  going  down:    First,  quarries  at  Pen  Argyl ;  second,  Hindbeck  quarries;   third,  Slatedale;  fourth. 
Steinville  ;  fifth,  Slatington  ;  sixth,  Bangor. 

The  "  ribbons"  in  the  slate,  described  by  Professor  H.  D.  Rogers,  are  very  thin  layers,  from  a  few  lines  to  an  inch 
or  two  in  thickness,  traversing  the  rocks  in  bands  parallel  to  each  other  and  at  various  distances,  not  generally 
exceeding  2  feet.  These  ribbons  indicate  the  direction  of  the  dip  of  the  strata,  being  seams  of  somewhat  different 
composition  from  the  rest  of  the  mass.  Between  each  two  of  the  ribbons  the  layer  of  slate  is  homogeneous  or  of 
uniform  texture  and  composition,  but  a  difference  in  the  quality  of  the  slate  on  the  two  sides  of  one  of  these  thin 
layers  is  quite  common.  When  we  examine  a  new  surface  of  the  slate,  the  usual  and  jjermanent  color  of  which  is 
dai  k  bluish-gray,  the  hue  of  these  ribbons  is  nearly  black,  but  on  exposure  to  the  atmosphere  they  show,  after  some 
time,  signs  of  spontaneous  decomposition,  and  display  a  whitish  efflorescence  which  indicates  that  this  part  of  the 
slate  contains  -sulphurct  of  iron.  The  ribbons  are  therefore  carefully  excluded  from  the  slate  when  the  latter 
undergoes  the  operations  of  cleavage  and  tiimming  in  prepaiation  for  the  market.  In  most  of  the  slate  quarries 
near  Bangor,  Xorthamptou  county,  which  is  the  northern  end  of  the  slate  belt,  the  slate  is  tough  and  possessed  of 
some  flexibility,  cleaving  readily,  the  proportion  of  waste  being  comparati\ely  small.  Toward  the  southern  end  of 
the  .slate  district  of  Lehigh  and  Northampton  counties  the  texture  and  quality  of  the  slates  are  slightly  difi'erent  from 
those  in  Northampton  county,  and  a  greater  proportion  is  manufactured  into  .school  slates,  and  some  is  also  shipped 
for  sidewalk  paving.  ]Most  of  the  large  quarries  in  this  district  are  i)roducing  on  an  average  twice  the  amount  of 
slate  produced  two  or  three  years  back,  with  but  one-third  more  force  of  men  and  machinery,  showing  that  within 
certain  limits  a  large  force  is  more  economical  than  a  small  one.  This  is  true  of  the  quarries  at  Pen  Argyl,  East 
Bangor,  Slatington,  and  in  f;ict  of  the  whole  district.  From  1876  to  1880,  the  foreign  demand  was  so  great  that  but 
little  attention  was  paid  to  home  trade,  there  being  in  fact  scarcely  any  home  trade.  Slates  were  so  low  in  price 
that  foreign  merchants  could  purchase  here  and  ship  to  England  cheaper  than  they  could  buy  at  home;  at  present 
the  increase  in  price  of  slates  created  by  the  home  demand  has  stoi)ped  shiinnents  to  foreign  countries  altogether. 

In  Report  D  D  D,  Second  Gcoloyical  Survey  of  Pennsylvania,  there  is  a  chai)tcr  on  the  slate  region  of  Northampton 
and  Lehigh  counties,  covering  all  that  part  of  the  great  Lebanon  and  Cumberland  valley  which  lies  between  the 
Delaware  and  the  Schuylkill  rivers,  and  between  the  Blue  or  Kittatinny  mountain  on  the  north  and  the  edge  of 
the  limestone  on  the  south ;  and  there  are  notes  describing  the  individual  (puirries.  We  are  indebted  to  this 
report  for  .some  of  the  measurements  and  descriptive  matter  in  the  following  lemarks  concerning  some  of  the  quarries 
which  were  in  operation  during  18S0.  The  details  given  will  aid  in  obtaining  definite  ideas  as  to  the  quarries 
them.selves  and  as  to  the  structu.e  of  the  slate. 

The  Bangor  Union  Slate  Company's  quarry  is  250  by  130  feet  deep  at  the  deepest  place,  with  from  10  to  20  feet 
of  diift  on  the  surface.  The  largest  bed  is  4 feet  thick.  The  synclinal  axis  which  shows  in  the  Bangor  quarry  also 
shows  in  this  one,  but  the  plane  of  the  axis  dips  slightly  to  the  south  instead  of  to  the  north  as  in  the  Bango-.    Tha 
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t]nair,v  is  worked  by  live  cable  derricks,  wLicli  suitply  the  inaleiial  to  twouty  sliauties,  /.  c,  the  sbeds  in  which 
the  slate  is  cut  into  shape  for  roofiiij;-.  The  derricks  are  run  liy  au  enj;iue  which,  woi  king  a  line  of  shafts,  couuects 
with  the  cable  derricks  by  conical  frictiou-wheols. 

Bry  &  Short's  qnany,  3(10  yards  east  of  the  old  Bangor  quarry,  is  200  by  150  by  GO  feet,  with  a  dip  of  10 
feet  north;  the  cleavage  is  20^  south,  aud  the  hirgest  bed  is  4  feet  thick.  The  quarry  is  worked  by  cable  derricks 
run  by  steam-power.    The  school  slates  are  planed  at  the  quarry. 

The  Star  quarry,  500  feet  west  of  the  east  Bangor  Ko.  2,  is  200  by  200  by  50  feet,  aud  the  cleavage  is  20° 
south ;  it  is  worked  by  cable  derricks  run  by  steam,  aud  there  are  also  horsepower  derricks,  beside  appliauces  for 
cutting  roofing  slate  and  circular  saws  for  cutting  school  slates.  The  ribbons  in  this  and  the  other  quarries  usually 
iudicsite  the  direction  of  the  stratification,  which  in  this  slate  district  is  iisuall,\  not  parallel  with  the  cleavage, 
but  crossing  it  at  varying  angles.  Much  of  the  material  is  quarried  in  such  shape  that  it  may  be  worked  up  for 
ornamental  purposes  instead  of  being  split  iuto  roofing  slates. 

In  the  Bangor  Slate  Company's  quarry  there  is  a  synclinal  axis  iiassing  through  the  center  of  it  about  70  feet 
below  the  surface  ;  the  cleavage  aud  the  plane  of  the  axis  dip  5°  to  the  north.  There  are  30  feet  of  drift  on  the 
toj)  of  the  quarry.  The  largest  bed  is  9  feet  0  inches  thick.  The  synclinal  axis,  being  the  same  that  shows  in  the 
Washington  quarry  and  in  the  Bangor  Union,  jjitches  to  the  west.  The  hoisting  is  done  by  cable  derricks  ruu  by 
steam,  but  horses  and  carts  are  also  used. 

The  north  Bangor  (luarry  No.  1  is  200  by  200  by  40  feet  at  the  deepest  place.  There  are  20  feet  of  drift 
covering  the  slate,  and  1  foot  below  the  drift  the  material  is  of  such  quality  that  it  serves  for  roofing  slate.  Cleavage, 
10°  south  aud  30°  east;  dip,  45°  south  and  30°  east.  The  two  largest  beds  are  4  feet  thick,  aud  there  is  a  bed 
measuring  10  feet  along  the  cleavage.  The  series  of  beds  exteuds  all  the  way  across  the  flooring  of  the  quarry  aud 
all  of  them  are  under  4  feet  each  in  thickness. 

The  north  Bangor  quarry  No.  2  is  a  few  hundred  feet  north  of  No.  1,  aud  is  150  by  100  by  40  feet  deep.  The 
dip  is  35°  south  and  30°  east ;  the  cleavage  is  15°  south  and  30°  east.  The  beds  that  are  exposed  are  mostly  small, 
each  under  4  feet  in  thickness. 

Jackson  quarry  is  300  by  200  by  100  feet  deep.  It  is  worked  bj*  cable  derricks  ruu  by  double  cylinder  steam- 
eugiues.     The  slates  come  out  in  good-sized  blocks,  some  of  them  20  feet  long. 

The  Jory  quarry  is  400  by  200  by  SO  feet  deep.  It  is  worked  iu  the  center  of  a  synclinal  axis ;  the  dip  of  the 
rocks  is  slight  iu  the  center  of  the  axis;  the  plane  of  the  axis  is  vertical,  while  the  cleavage  is  horizontal.  This  is 
the  only  quarry  in  which  the  cleavage  cau  be  seeu  at  right  angles  or  at  any  considerable  angle  to  the  plaue  of  the 
axis.  The  beds  worked  are  not  large,  but  the  cleavage  makes  such  a  slight  angle  with  the  bedding  that  large  blocks 
can  be  takeu  out. 

The  west  Bangor  quarry  at  Pen  Argyl  is  125  by  150  by  40  feet  deep.  The  dimensions  of  the  largest  slab 
quarried  were  13  feet  long  by  4  feet  wide  by  18  inches  thick,  but  slabs  15  by  6  feet  by  12  inches  thick  might  be 
obtained. 

Stephen  Jackson  &  Co.'s  quarry  is  400  by  200  by  80  feet  deep:  dip,  28°  south;  cleavage,  horizontal;  beds 
from  12  to  25  feet  loug  aloug  the  cleavage. 

The  Chapiiiau  quarry  is  500  by  300  by  130  feet  deep.  Cable  derricks  ruu  by  steam  are  used  in  hoisting  the  slabs 
out  of  the  quari-y  preparatory  to  working  them  iuto  roofing  slates.  Splitters  here  make  from  two  to  six  squares  a 
day,  averaging  about  four.  The  hoisting  apparatus  is  very  complete ;  a  slab  weighing  2  tons  is  hoisted  150  feet 
vertically  and  .300  feet  horizoutally  in  about  two  minutes.  There  is  a  factory  here  for  making  aud  planing  slabs 
and  other  sawed  material,  the  appliauces  consisting  of  diamoud  saws,  i)laners,  gig-saws,  and  smoothing  table — 
the  diamoud  saw,  by  reciprocating  motion,  cutting  through  slate  at  the  rate  of  an  iuch  iu  five  minutes,  making 
about  50  strokes  a  minute.  The  slates  are  all  thiuly-bedded,  split  well,  aiid  are  tough.  The  blocks  come  out  of  the 
quarry  iu  large,  even  i)ieces,  some  of  them  20  feet  long.    The  usual  dimensions  are  8  by  10  feet  or  less. 

Frederick  Prime,  jr.,  in  Beport  D  D,  Second  Geolofikal  Survty  of  Pennsylrania,  says  substantially  of  the  slates 
toward  the  southern  end  of  this  slate  quarry  district,  in  Lehigh  couuty,  at  Slatiugtou,  White  Hall,  Slatedale, 
Lynnport,  aud  Steinville,  that  they  are  distinguished  by  bluish-gray  or  black  color,  cleave  readily  into  thin  slabs,  aud 
when  the  cleavage  forms  a  high  angle  to  the  bedding  and  the  slates  are  free  from  grit  aud  are  otherwise  of  good 
quality,  they  are  <juarried  aud  are  excellently  adapted  ibr  roofing  purposes,  school  slates,  blackboards,  aud  other 
articles  of  this  uature.  Owing  to  the  property  they  possess  of  cleaving  readily  the  slates  arc  usually  observed 
Mith  the  cleavage  predominating  to  such  au  extent  as  to  obscure  and  often  to  entirely  conceal  their  stratification. 
As  a  rule  their  true  bedding  can  ouly  be  observed  by  means  of  the  wavy  lines  of  a  slightly  difi'ereut  color  from  the 
body  of  the  slates,  which  are  constant  aud  persistent  in  their  passage  through  the  cleavage,  these  lines  indicating 
the  stratification.  The  quarries  of  the  Lehigh  aud  Northam])ton  district  in  Pennsylvania  are  distant  about  100 
miles  from  the  city  of  New  York  aud  75  miles  from  Philadelphia.  In  1875,  according  to  Professor  Silliman,  but 
five  quarries  were  worked  in  Lehigh  county — the  AVashiiigtou,  the  Franklin,  the  Trout  Brook,  the  Bangor,  and 
the  IJouglas. 

The  North  Peach  Bottom  Slate  Company's  quarry  is  in  Whitehall  township,  ou  the  Lehigh  Valley  railroad, 
•east  of  Bethlehem.    The  largest  slab  which  has  been  moved  thus  lar  was  42  by  10  feet  by  20  inches  thick,  and 
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blocks  40  by  20  feet  by  20  inclies  thick  might  be  loosened.  The  custom  is  to  reduce  the  blocks  to  such  size  that 
they  may  be  convenieutly  hoisted  out  of  the  quan-y.  The  form  of  tlie  natural  slabs  here  is  rhomboidal.  Tlie  slates 
come  out  remarkably  even  and  straif^ht;  they  are  lli  feet  long,  a  straight  edge  touching  at  nearly  every  iioint  on 
a  slab  of  tlie  material.  Transportation  from  the  quarry  is  aflbrdcd  by  means  of  the  Lehigli  Valley  railroad  and 
Lehigh  and  Delaware  canal.  There  is  but  one  grade  of  material  quarried,  il  being  all  similar  in  structure  and 
texture.  It  is  reported  that  roofing  slates  from  this  quarry  exposed  for  thirty  years  are  not  yet  discolored  and 
need  no  repairs.  The  slate  is  sawed,  planed,  and  rubbed  by  steam-power.  The  method  of  draining  the  quarry  is 
by  a  sii)hon  consisting  of  a  pipe  li  inches  in  diameter  and  450  feet  long.  Mr.  John  Cruui]),  of  the  ZSTorth  Peach 
Bottom  Slate  Company,  states  that  in  his  examination  of  the  s]at(?s  in  Penn.sylvania  and  Vermont,  and  those  of 
Wales,  in  Great  Britain,  and  of  the  Anglers  district  on  the  Loire,  France,  lie  found  that  the  material  from  this 
quarry  ranks  very  high  in  respect  to  size,  thickness,  and  evenness  of  the  slabs  that  may  be  quarried  and  the 
hardness,  toughness,  and  uniformity  of  texture  of  the  material,  and  for  its  freedom  from  ribbon  or  spots,  stains, 
or  quartz  veins.  The  dip  of  the  cleavage  in  this  quairy  is  about  50°  northeast  to  southwest.  The  main  joints  are 
about  .jO  feet  apart,  and  about  35  feet  below  the  surface  soil  sound  slate  commences  half  an  inch  thick,  increasing 
in  thickness  of  strata  as  it  descends.  At  about  45  feet  below  the  surface  the  beds  are  6  inches  thick;  at  60  feet, 
12  inches  thick,  and  at  80  feet,  20  inches  thick.  This  is  the  greatest  depth  quarried  thus  far,  and  the  proprietors 
believe  that  the  beds  will  go  on  increasing  iu  thickness  at  a  like  rate  to  a  depth  of  200  feet,  at  which  depth  they 
expect  a  deterioration. 

The  color  of  the  slate  is  blue-black.  This  slate  has  been  much  used  by  the  United  States  government  at 
Albauy,  Xew  York;  Xew  York  city;  Topeka,  Kansas;  Austin,  Texas,  and  Saint  Louis,  Missouri.  The  Patent 
Oiiice  building  at  Washington  city  has  tiling  on  the  top  floor  of  the  north  side  from  the  North  Peach  Bottom  slate 
quarries.    There  are  also  Chapman  slates  in  the  flooring  of  this  building. 

Henry  &  Co.'s  quarry,  near  Slatington,  produces  nuiterial  for  roofing  slate,  which  is  at  present  transported 
on  wagons  5  miles  from  the  quarry  to  the  railroad  station  on  the  Lehigh  and  Susquehanna  railroad  opposite 
Slatington.  The  largest  slab  that  has  been  quarried  was  10  by  4  feet  by  C  inches.  The  form  of  natural  slabs  is 
irregular.  The  method  of  drainage  is  pumping  by  water-  and  steam-power;  the  hoisting  is  by  steam,  and  the 
dressing  by  hand. 

Caskie  &  Bmack's  quarry  is  located  U  miles  northeast  of  Slatington.  The  form  of  the  natural  slab  is 
rectangular ;  the  dimensions  of  the  largest  slab  quarried  is  30  by  8  feet  by  20  inches  thick.  The  quarry  is  drained 
by  means  of  a  pump  worked  by  steam-power:  the  hoisting  is  done  by  steam-power,  and  mantel  stufl'  is  worked  by 
circular  saws  and  iron  planers  run  by  steam. 

James  Hess  &  Co.'s  (Slatington)  quarry  produces  material  for  roofing  and  otlier  architectural  purposes.  The 
dimensions  of  the  largest  slab  quarried  here  are  10  by  18  feet  by  C  inches,  but  slabs  18  by  20  feet  by  12  inches 
might  be  moved.  The  product  is  marketed  throughout  the  United  States.  The  hoisting  and  pumping  are  done 
by  steam.  This  firm  has  a  factory  for  manufacturing  school  slates,  and  one  for  manufacturing  mantel  stuflF, 
blackboards,  and  tiling. 

The  Penryn  quarry,  at  Slatington,  operated  by  W.  H.  Seibert,  produces  roofing  slate,  school  slates,  and  the 
material  for  blackboards  for  public  schools ;  also  hearth-stones,  mantel  stuff,  and  register-stones.  The  peculiarity 
of  some  of  the  material  of  this  quarry  is  that  some  of  the  beds  are  a  shade  or  two  darker  and  softer  in  texture 
than  others,  and  are  easily  distinguished  in  the  quarry.  The  dark  stone  or  beds,  when  used  for  roofing,  discolor 
when  exposed,  while  beds  of  lighter  shade,  which  are  harder,  when  made  into  roofing  slates  hold  their  color,  and 
are  very  durable.     Frequently  hard  and  soft  beds  lie  side  by  side  iu  the  ledge. 

In  the  quarry  of  David  Williams,  at  Slatington.  the  form  of  the  natural  slabs  is  irregular.  The  transportation 
from  the  quarry  is  by  rail,  on  the  Lehigh  Valley,  the  Berks  and  Lehigh,  and  the  Lehigh  and  Schuylkill  railroads. 
The  power  employed  in  draining,  in  hoisting,  and  dressing  mantels  and  blackboards  is  steam ;  the  drilling  and 
dressing  of  roofing  and  school  slates  are  done  by  hand. 

The  Columbia  Slate  Company's  quarry  is  situated  half  a  mile  west  of  Slatington,  on  a  branch  of  the  Lehigb 
Valley  railroad,  from  whence  the  slates  are  shipped  to  various  states  and  some  exported  to  foreign  countries. 
The  hoisting  and  draining  are  done  by  steam,  the  drilling  and  dressing  by  hand. 

At  the  Franklin  quarry,  half  a  mile  west  of  Slatington,  there  ai'e  two  difterent  varieties  of  dark  blue  roofing 
felate,  but  no  soft  beds  of  school  slates.     The  form  of  the  natural  slabs  is  rhomboidal. 

Griesimer  &  Brothers'  quarry  produces  roofing  slate  exclusively.  The  form  of  the  natural  slab  is  rectangular. 
The  dimensions  of  the  largest  slab  which  has  been  quarried  are  16  by  5  feet  by  4  inches,  but  slabs  22  by  15  feet 
by  6  inches  might  be  moved.     The  slate  is  transported  on  the  Lehigh  and  Schuylkill  railroad. 

Keever  &  Lutz's  quarry  produces  roofing  slate,  which  is  marketed  in  Berks  and  Lehigh  counties,  being 
transported  by  wagon  and  by  railroad.  The  form  of  the  natural  slabs  is  irregular.  Hoisting  is  done  by  steam, 
the  drilling  and  dressing  by  hand. 

Laurel  Hill  Slate  Company's  quarry  produces  .slate  for  roofing  purposes.  The  form  of  the  natural  slab  is 
irregular.     Hoisting  is  done  by  steam,  the  drilling  and  dressing  by  hand. 

The  Lock  Slate  Company's  quarry  produces  slate  for  roofing,  school  slates,  tiles,  platforms,  and  steps.  The 
form  of  (he  natural  slabs  is  irregular;  slabs  27  by  S  feet  by  ."i  feet  tliick  might  be  moved.    A  branch  of  th**  Lehigh 
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Valley  railroad  is  built  to  the  quarry.  Draiiiinjj;,  hoisting,  sawing,  and  iilaniug  are  done  hy  ste  iiu,  tlid  drilling  and 
dressing  by  hand.  The  niaehiuery  consists  ehielly  of  saw-beds,  planes,  and  patent  machines  for  dressing  rooQug 
and  school  slates. 

Joel  Xefl's  quarry,  near  Slatington,  consists  of  three  openings  on  the  same  ledge  of  slate.  The  material  is 
quarried  for  rooting,  and  is  marketed  chiefly  in  the  United  States,  though  some  is  exported.  The  form  of  the 
natural  slabs  is  irregular;  size  of  the  largest  slab  quarried,  .500  cubic  feet,  but  a  slab  of  GOO  cubic;  feet  might  be 
moved.     The  draining  and  hoisting  are  done  by  steam,  the  dressing  i)artly  by  steam,  and  the  drilling  by  liaTid. 

Krum  «&  !Moser's  (juarry,  formerly  known  as  the  Blue  Mountain  quarry,  produces  roofing  slate  exclusively,  which 
is  marketed  in  the  middle,  western,  and  northwestern  states,  and  is  transported  by  railroad  and  canal.  The  form  of 
the  natural  slabs  is  i-ectangular,  and  the  dimensions  of  the  largest  slab  that  has  been  quarried  were  18  by  5  feet  by 
18  inches.     Hoisting  and  pumping  are  done  by  steam,  the  drilling  and  dressing  by  hand. 

Tiie  Industrial  Slate  Company's  quarry,  west  of  Slatington,  is  ojierated  for  roofing  slate  exclusively.  The  form 
of  natural  slabs  is  rectangular,  and  the  dimensions  of  the  largest  slab  that  has  been  quarried  were  15  by  4  feet  by  6 
inches.    The  draining  and  hoisting  are  done  by  horse-power,  the  drilling  and  dressing  by  hand. 

Peach  Bottom  quakkies. — The  ledge  of  slate  in  which  the  Peach  Bottom  quarries  are  situated  furnishes  the 
dark  blue,  indurated  clay-slate  almost  devoid  of  calcareous  material,  as  it  is  of  Archsean  age,  and  therefore  older 
than  any  of  the  calcareous  rocks  of  Pennsylvania.  The  following  is  an  analysis  of  Peach  Bottom  slates,  specimen 
from  J.  Humphrey  &  Co.'s  quarry,  half  a  mile  east  of  Delta,  York  county,  from  Report  CC  C,  Second  Geological 
Survey  of  Pennsijlvania  : 

Per  cent. 

Silicic  acid .55. 880 

Titanic  acid 1.270 

Sulpliuric  acid 0.  022 

Aliimina 21.849 

Ferrous  oxide 9.  034 

Manganous  oxide 0. 586 

Cobaltons  oxide Trace. 

Lime 0.  l.^ 

Magnesia 1. 495 

Soda 0.460 

Potash 3.640 

Carbon 1.974 

Water 3.385 

Iron  bisulphide 0.  051 

Total 99.800 


The  percentage  of  lime  in  its  composition  is  small  compared  with  that  in  many  other  slates,  some  of  which  are 
quite  x^erceptibly  calcareous.  The  nearest  belt  of  calcareous  rocks  is  the  magnesian  limestone  of  Lower  Silurian 
age,  to  the  northwestward.  Serpentine  rock  lies  on  one  side  of  this  slate  ridge,  and  asbestus  on  the  other.  The 
ledge  at  Peach  Bottom  is  several  hundred  feet  in  %vidth,  varying  somewhat  in  this  respect,  however,  and  extending 
along  on  the  summit  of  the  low  ridge  which  extends  in  a  northeasterly  and  southwesterly  direction.  The  slate  begins 
in  the  southwestern  part  of  Lancaster  county,  Pennsylvania,  crossing  the  Susquehanna  river  not  far  from  Mason  and 
Dixon's  line,  passing  through  the  southeastern  part  of  York  county,  Pennsylvania,  and  extending  into  Harford 
county,  Maryland.  At  the  Susquehanna  river,  on  the  Lancaster  County  side,  slate  was  once  quarried.  The  ledge 
at  this  point  is  quite  high  and  steep,  but  rapidly  lowers  in  passing  into  York  county.  The  bed  of  the  Columbia 
and  Port  Dex)osit  railroad,  which  passes  here,  interferes  with  the  disposition  of  waste. 

A  few  miles  farther  to  the  southwest,  at  Bangor  and  Delta,  and  just  across  the  line  in  Maryland,  what  is  known 
as  the  i'each  Bottom  .slate  is  at  present  quarried.  In  quarrying  slate  for  rooting  there  is  always  considerable 
waste  on  account  of  material  unsuited  to  the  jmrpose.  The  quarrymen  select  locations  where  there  is  likely 
to  be  the  greatest  proportion  of  workable  material,  of  which  they  judge  by  the  appearance  of  the  slate  which 
extends  to  the  surface.  The  cleavage  plan(!s  in  most  of  the  (juarries  are  nearly  vertical,  and  are  parallel  to  the 
stratification ;  and  in  some  of  the  quarries  there  is  a  set  of  joints  cutting  the  cleavage  planes  at  angles  varying 
from  about  45°  to  (50°.  A  noticeable  circumstance  is  that  the  joints  in  these  quarries  are  less  numerous  to  the 
westward.  In  some  of  the  quarries  there  is  beautiful  slate  stock  whicli  cannot  be  readily  split  for  roofing  slate, 
but  which  answers  well  for  other  purposes.  The  following  are  a  few  of  the  buildings  in  which  Peach  Bottom  slate 
has  been  used  for  roofing :  The  building  of  the  Bureau  of  Engraving  and  Printing  at  Washington  city;  the  court- 
house and  post-office  at  Dcs  Moines,  Iowa;  the  Academy  of  Fine  Arts  in  Philadelphia,  and  the  Wcstinghouse 
Air-Brake  Company's  building,  Allegheny,  Pennsylvania.  This  slate  ranks  high  ibr  strength  and  durability, 
is  not  subject  to  change  in  color  ujion  exposure,  and  is  tough  and  tiiu^  and  smooth  in  texture.  Old  buildings  in 
the  neighborhood  of  the  quarries  have  roofs  of  it  which  were  put  on  seventy-five  years  ago,  ami  show  no  perceptible 
uhange  in  color.  It  is  practically  Iree  from  sul])hur,  iron,  and  lime,  I  he  ingredients  which  when  present  cause  fading 
and  decomjiositiou  of  roofing  slate  by  exposure.     The  slates  here  are  manufactured  by  breaking  up  the  rock  first 
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by  blastiug,  then  by  ditt'erout  processes  into  pieces  of  suitable  shape  and  size  for  splitting  by  hand,  using  for  this 
purpose  thin  chisels  of  steel,  after  which  they  are  dressed  or  cut  into  shape  and  size  by  a  machine.  The  common 
sizes  are  12,  14,  16,  18,  20,  22,  and  24  inches  in  length,  and  four  or  live  ditfereiit  breadths  to  each  length  are  made. 
The  average  thickness  of  slate  here  is  about  tifty-five  pieces  to  the  foot.  The  material  is  sold  by  the  square 
superficial  area  of  100  feet,  weighing  about  025  pounds.  Some  architects  in  making  out  specifications  call  for 
thicker  slates  than  those  made  for  the  trade.  All  the  sizes  made  rank  the  same  as  to  quality  and  manufacture. 
Vol.  I,  First  Geological  Survei/  of  Fennnylpania,  gives  a  short  description  of  the  quarries  that  were  operated  on  the 
Peach  Bottom  slate  belt  about  the  year  1850;  and  also  some  statistics  concerning  the  amount  of  material  quarried 
and  the  value.  It  is  stated  that  the  prices  of  slate  for  the  six  years  ending  in  1853  ranged  between  $14  and  S17  per 
ton — that  is  to  say,  from  about  84  to  $0  per  square ;  that  slates  of  the  largest  size,  24  by  14  inches,  were  869  per 
thousand  ;  those  16  by  8  inches,  $22  per  thousand  ;  and  those  12  by  6  inches,  $12  per  thousand. 

The  following  descriiition  of  the  slate  belt  of  Peach  Bottom,  by  Professor  Henry  D.  Rogers,  is  iii  the  Report  oj 
the  First  Geological  Survey  of  Pennsylvania  for  the  year  1853  : 

Slate  belt  of  Peach  Bottom. — The  uext  subordinate  belt  which  the  section  crosses  is  the  slate  range  of  Peach  Bottom  and  Slate  point. 
The  rock  here  is  a  dark  blue,  indurated  clay-slate,  much  of  which  has  the  structure  of  roofiog  slate,  extensive  quarries  of  which  have 
long  been  successfully  wrought  at  the  Peach  Bottom  cliffs  on  the  eastern  side  of  the  river,  and  also  at  numerous  points  west  of  the  river, 
in  York  county,  and  in  Maryland.  The  workable  slate  belt  here  is  about  half  a  mile  wide.  The  slaty  cleavage  and  the  bedding  appear 
throughout  to  be  nearly  coincident  in  their  dip,  which  at  the  quarries  is  nearly  perpendicular  a  little  southward.  The  quality  of  the 
Peach  Bottom  slates  is  very  good,  and  their  exportation  is  slowly  augmenting.  The  belt  runs  northeastward  through  the  Slate  hill  from 
the  river,  a  distance  of  .about  2  miles,  and  souchwestward  through  York  county  from  Slate  point,  a  distance  of  about  6J  miles,  to  the  state 
line.  Slate  quarries  have  been  opened  northeast  of  the  river,  along  nearly  the  whole  distance  mentioned,  but  never  extensively  wrought, 
and  in  the  same  detached  manner  through  York  county.  At  Slate  hill  on  the  river  the  slate  is  quarried  in  steps  or  benches,  and  not  in  one 
general  breast,  though  the  material  is  so  uniformly  pure  as  to  admit  of  being  nearly  all  wrought.  On  the  east  side  of  the  river  there 
are  seven  quarries  near  the  shore,  and  four  others  of  smaller  size  back  on  the  hills,  which  are  at  the  present  time  unwrought.  On  the 
York  County  side  there  is  ouly  one  quarry  at  the  river,  but  in  the  interior  of  the  county  there  are  seventeen  more,  embraced  between  a 
point  2^  miles  back  and  the  end  of  the  range  6  miles  from  the  river.  The  workable  slate  appears  not  to  extend  in  Laucaster  county 
northeast  of  the  limit  given,  but  m  the  other  dii'ection  there  are  indications  that  it  is  prolonged  beyond  the  distance  of  the  G  miles  named. 
One  of  the  quarries  on  the  river,  Brown's  Lower  quarry,  yields  slates  which  will  bear  strong  stove  heat  without  cracking,  and  the 
workmen  tise  flags  of  it  for  frying  their  meat  upon;  so  uniform  is  the  composition  of  the  material,  and  so  diffused  and  regular  the 
metamorphism,  that  the  original  planes  of  sedimentation  or  bedding  are  too  indistinct  at  these  river  quarries  to  be  discernible.  The 
cleavage-planes,  the  only  visible  ones,  dip  about  80°  south  to  30°  east,  and  this  condition  prevails  throughout. 

Genekal  considerations. — In  a  treatise  on  slate  and  slate  quarrying  by  D.  C.  Davies,  F.  G.  S.,  Loudon, 
1880,  he  assigns  causes  for  the  recent  rapid  increase  in  the  slate  trade  in  Great  Britain.  He  states  that  the  progress 
made  by  this  trade  during  the  last  quarter  of  a  century  in  that  country  has  been  very  marked  and  rapid ;  and 
with  the  exception  of  slight  checks  given  to  it  during  the  civil  war  in  America,  the  war  between  Prussia  and 
Denmark,  and  that  between  Germany  and  France,  the  progress  has  been  continuous;  that  during  the  last  ten  years 
the  price  of  slates  has  increased  30  per  cent.,  and  that  the  present  state  of  the  trade  may  be  described  as  one  of 
such  great  prosperity  as  to  be  limited  only  by  the  ability  to  supply  the  demand,  the  demand  being  far  in  excess  of 
the  supply.  This  increasing  prosperity  of  the  slate  trade  Mr.  Davies  ascribes  to  the  rapid  extension  of  railways 
over  the  country,  which  places  slates  within  the  reach  of  numbers  of  inland  towns  from  which,  excepting  lor 
special  purposes,  they  were  virtually  excluded  on  account  of  the  cost  of  carriage.  The  inland  town  of  Shrewsbury 
was,  until  the  extension  of  the  railway  -system,  a  tile-roofed  town,  while  Chester,  to  which  access  is  had  by  water, 
has  been  for  generations  a  slated  town.  In  Shrewsbury  and  most  of  the  other  inland  and  formerly  tile-roofed  towns 
slates  have  superseded  tiles.  The  fact  that  slate  is  so  rapidly  and  steadily  superseding  other  roofing  materials 
is  chiefly  due  to  the  increased  facility  for  transportation  afforded  by  the  railways,  and  it  is  plain  that  the  same 
causes  influence  the  development  of  the  .slate  indu.stry  in  the  United  States.  The  railways  not  only  attbrd  ready 
means  of  transportation  from  the  slate  regions  to  inland  cities  which  were  before  entirely  excluded  from  the  use  of 
slate,  but  new  business  centers  spring  up  along  the  lines  of  the  railways  and  thus  increase  the  demand  for  slates. 

There  have  been  within  the  last  ten  yeai's  some  .singular  conditions  in  the  slate  trade  both  in  this  country  and 
in  Great  Britain.  The  demand  increased  so  rapidly  in  the  British  i.slands  during  the  past  ten  years  that  it  was 
far  in  excess  of  the  supply,  while  in  the  United  States  during  that  time  the  trade  was  in  its  infancy,  increasing 
rapidly,  however ;  but  from  1876  to  1880,  owing  to  business  depression  chiefly,  to  an  almost  entire  cessation  in 
building  enterprise,  and  to  the  custom  of  using  the  cheapest  materials,  the  demand  was  not  equal  to  the  production 
of  the  slate  regions  of  the  country,  bringing  down  the  prices  of  slates  so  low  that  they  were  .shijiped  to  Great 
Britain,  even  selling  at  a  lower  rate  than  the  Welsh  slates ;  and  considerable  foreign  trade  sprung  up  in  this  way. 
However,  as  the  prices  of  American  slates  in  England  could  not  rise  any  higher  than  the  prices  of  the  Welsh  slates 
in  that  country  without  stopping  the  American  trade  altogether,  exportation  was  unprofitable  to  the  quarryuien. 
During  1880  the  general  resumption  of  business  throughout  this  country  created  a  sudden  demand  for  Americau 
slates  at  home,  the  prices  ran  up  to  almost  double  the  former  rates,  and  the  demand  far  exceeded  the  supply. 

The  Welsh  and  the  American  slates  are  quarried  from  formations  of  the  .same  age — that  is,  strata  of  Cambrian 
and  Lower  Silurian  age.    The  quarries  in  Buckingham  county,  Virginia,  and  in  the  slate  regions  of  Harford  county, 
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Marvland  York  conuty,  J'eiiiisylvaniii,  Piscataquis  county,  Maine,  liutland  county,  VcMiiiont,  and  Washington 
countv  New  York,  are  i)rol)al)ly  of  Cambrian  age,  while  the  region  of  Lehigli  and  Nortluiini)ton  counties,  in 
Peunsylvauia,  is  oi'  the  lludson  Kiver  division  of  the  Lower  Silurian  age. 

The  ^Yelsll  slate  regions  atFesfiniog,  Portinadoc,  Carnarvon,  Penrhyu,  and  other  places  are  from  Harlech,  and 
Llanberris,  and  Trenbech  beds  of  Cambrian  ago,  and  the  Upper  ami  Lower  Llandeilo  and  the  Wenlock  strata  of 
Lower  Silurian  age.  A  comparison  of  (■heniical  analyses  of  tlie  Welsh  and  American  slates  aids  to  determine  their 
relative  values  as  roofing  materials.  The  fact  that  AYelsh  slates  are  shipi)ed  to  the  United  States,  and  at  times  ligiu-e 
considerably  iu  the  American  nuirket,  and  that  American  slates  are  exported  U)  Great  Britain  and  Ireland,  makes 
this  (luestion  one  of  inii)ort<ince.     The  following  are  some  analyses  of  Welsh  slates  given  by  Mr.  Davies: 

ANALYSIS  OF  ORDINARY  WELSH  ROOFING  SLATE  (BLUE). 

[Given  by  Professor  Hnll.  (a)} 

Per  i:out. 

Silica "iO.nO 

Alumina 10.70 

Iron  (protoxide) 7.8:5 

Lime !•  l"-^ 

M.agneaia 2. 20 

Potash ^l*^ 

Soda >i-20 

Water 3.30 

Total 100.03 

ANALYSIS  OF  DARK  BLUE  SLATE  FROM  LLANGYNOG,  NORTH  WALES. 

(By  Mr.  D.  H.  Kichards,  analytical  chemist,  of  Oswestry.] 

Analysis  of  slate  dried  at  100  C .  : 

Per  cent. 

Loss  on  ignition 3.  720 

Silica 60-150 

Protoxide  of  iron •^-  ^^"i 

Sesqnioxide  of  iron 1-  8ir> 

Alumina 24.200 

Not  determined— alkalies,  etc 4.278 

Total 100.000 


ANALYSIS  OF  THE  MATERIAL  OF  THE  GREEN  BANDS  IN  THE  BLUISH-PURPLE  SLATES  OF  LLANBERRIS. 

[Made  at  the  Royal  School  of  Mines  for  Mr.  George  Maw,  F.  G.  S.,  of  Broseley.]  (6) 

Per  ceot. 

Silica 66.45 

Titanic  acid 0.63 

Alumina 13.38 

Protoxide  of  iron - 1.71 

Peroxide  of  iron - - 1.41 

Protosesquioxide  of  manganese 0.  91 

Lime 2. 86 

Magnesia 6.28 

Potash 0.05 

Soda 0.90 

Carbonic  acid 1-30 

Combined  water 3. 90 

Hygroscopic  water 0. 13 

Total 99.91 

ANALYSIS  OF  THE  PURPLE  SLATES  OF  NANTLLE. 

[Given  in  Eirwan's  iliixeraXogy,  Vol.  I,  p.  210.] 

Per  cent. 

Silica 0.48 

Argillaceous  matter 0. 2G 

JIagnesia 0. 08 

Lime 0.04 

Iron 0.14 

Total 100.00 

For  analysis  of  Peach  Bottom,  Pennsylvania,  slate,  see  page  110. 


a  liaildinij  Stones  of  Great  Britain  and  Foreign  Coiinlries.  b  Qeological  Magazine,  1668,  p.  123. 


DESCRIPTIONS  OF  QUARRIES  AND  QUARRY  REGIONS.  175 

MARYLAND. 

[C<)mi>ile<l  mainly  from  luitn-s  of  Messrs.  Huntiujjcfoii,  Monroi-,  and  8inj;lcton.] 

About  one-half  the  area  of  the  state  of  Maryhmd  is  made  np  of  rocks  of  the  Cretaceous  aud  the  Tertiary  ages, 
which  iu  this  state  furnish  no  stones  of  importance  for  purposes  of  construction.  A  line  drawn  from  near  Elktou, 
in  the  northeast  corner  of  the  state,  southwesterly  through  Baltimore  to  Washington,  following  nearly  the  course 
first  of  the  Philadelphia,  Wilmington,  and  Baltimore  railroad  and  then  of  the  Baltimore  and  Ohio  railroad, 
would  approximately  separate  the  Cretaceous  .and  the  Tertiary  areas  from  the  Archjean,  adjoining  them  on  the 
northwest.  Passing  westward  from  the  line  described,  about  the  same  order  of  succession  of  strata  as  that  in 
Pennsylvania  occurs,  as  follows:  The  Archaean  rocks,  furnishing  granites,  gneisses,  serpentines,  and  slate;  next 
the  narrow  belt  of  the  Triassic  rocks,  from  which  are  obtained  the  Seneca  red  sandstone  and  the  Potomac  breccia 
marble;  the  Lower  Silurian  strata,  in  which  are  found  the  great  Magnesian  limestone  and  marbles;  the  Upper 
Silurian,  Devonian,  and  in  the  mountain  region  near  Cumberland,  in  the  northwest  corner  of  the  state,  the 
Carboniferous,  none  of  which  have  as  yet  furnished  much  stone  for  building  purposes.  A  thorough  geological 
survey  of  this  state  has  never  been  made. 

CRYSTALLINE  SILICEOUS  ROCKS. 
At  Port  Deposit,  Cecil  county,  near  the  mouth  of  the  Susquehanna  river,  a  gray  biotite  gneiss  is  extensively 
quarried,  and  is  used  chiefly  for  heavy  masonry,  such  as  bridge  construction,  docks,  harbor  improvements,  and 
general  pui'poses  of  construction.  It  has  been  much  used  by  the  United  States  government  in  public  works. 
Among  the  structures  in  which  this  stone  has  been  used  are  the  Susquehanna  bridge  at  Havre  de  Grace;  the  Girard 
Avenue,  Fairmount,  South  Street,  and  other  bridges  in  Philadelphia,  and  the  principal  bridges  in  Baltimore; 
Haverford  college,  Maryland,  Taylor  college,  Bryn  Mawr,  the  depot  building  of  the  Philadelphia,  Wilmington,  and 
Baltimore  railroad,  and  Saint  Dominick's  church,  in  Washington  city.  There  are  several  churches  in  Port  Deposit 
built  of  stone  from  these  quarries,  which  show  that  buildings  constructed  entirely  of  this  material  make  a  very 
pleasing  appearance.  The  material  is  of  a  dark  gray  color,  rather  coarse  in  texture,  and  very  distinctly  laminated. 
The  priucipal  set  of  joints  in  these  quarries  has  an  inclination  of  about  60°;  but  a  short  distance  farther  up  the 
Susquehanna  river  these  joints  become  vertical,  or  nearly  so.  A  notable  circumstance  connected  with  the  quarries 
here  is  that  the  planes  in  which  the  mica  is  arranged  are  vertical. 

The  erueiss  which  is  exposed  in  the  vicinity  of  Baltimore  is  the  principal  resource  of  that  city  for  ordinary 
foundations  and  the  rougher  sort  of  stone-work;  it  is  chiefly  of  gray  color,  occasionally  greenish-gray.  The  strata 
are  tilted  at  various  angles  aud  the  jointing  is  irregular.  Blocks  of  any  size  desired  may  be  obtained.  Among  the 
buildings  in  the  construction  of  which  this  material  was  used  are  the  United  States  court-house  and  the  jail  in 
Baltimore;  but  that  used  iu  the  United  States  court-house  may  perhaps  properly  be  called  a  granite,  as  it  is  very 
indistinctly  laminated.  The  quarry  from  which  it  was  taken  is  at  Granite  post-ofi&ce,  in  Baltimore  county,  and  the 
material  from  the  same  quarry  has  beeu  shipped  to  Cincinnati  and  to  Chicago.  It  is  here  gray  in  color,  with  a  slight 
pinkish  tint. 

At  a  quarry  of  the  same  material  half  a  mile  fi'om  this  point  the  whole  mass  has  weathered,  leaving  immense 
bowlders,  but  iu  the  immediate  vicinity  the  general  decay  is  less  than  is  usual  in  this  section ;  however,  there  is  a 
noticeable  decay  along  the  natural  joints,  aud  iu  this  respect  it  resembles  more  the  gneisses  which  are  quarried  farther 
to  the  northward  on  this  formation.  On  one  side  of  the  quarry  at  Granite  post-oflQce  there  is  a  large  mass  of  mica 
schist,  which  differs  considerably  from  the  prevailing  stone  in  the  quarry.  The  material  nearer  to  Baltimore  is  more 
decidedly  gneissoid,  and  is  used  more  largely  in  that  city  for  the  purposes  before  mentioned.  This  stone  is  v^^hat  is 
usually  known  as  the  blue  gneiss  or  mica  schist  of  the  Atlantic  coast,  aud  there  are  exposures  of  it  at  nearly  every 
point  along  the  line  approximately  parallel  to  the  coast-line  and  at  the  junction  of  the  Tertiary  and  the  Archajan  rocks. 
It  is  the  same  that  is  used  in  Philadelphia,  Baltimore,  and  Washington  for  the  ruder  purposes  of  construction,  and 
varies  in  character  ti-om  the  different  kinds  of  gneiss  to  a  mica  schist.  The  most  noted  granite  quarries  in  Maryland 
are  located  near  Woodstock,  Howard  county;  the  quarries,  however,  being  in  Baltimore  county.  A  gray 
biotite  granite,  sometimes  having  a  pinkish  tint,  is  here  extensively  quarried  for  general  building  purposes  and 
for  monumental  work,  and  is  shipped  chiefly  to  Baltimore,  Washington,  and  the  west.  Among  the  buildings  in  the 
construction  of  which  it  has  been  used  are  those  of  the  Bureau  of  Engraving  and  Printing  and  the  National  Museum, 
Washington,  District  of  Columbia;  the  soldiers'  monument,  Winchester,  Vu-ginia,  and  the  safe-deposit  building 
in  the  office  of  the  Baltimore  and  Ohio  Eailroad  Company,  Baltimore.  This  stone  varies  from  an  indistinctly- 
laminated  to  a  massive  rock,  is  a  good,  safe  stone  to  work,  and  takes  a  good  polish.  The  strata  are  tilted  at  various 
angles  and  the  jointing  is  irregular.  Blocks  of  any  desired  size  may  be  obtained.  In  one  of  the  quarries  the 
material  lies  in  the  shape  of  bowlders— a  condition  which  has  been  brought  about  by  the  weathering  of  the  rock. 
As  no  glacial  action  has  ever  been  brought  to  bear  on  the  strata  in  this  section  of  the  country  to  remove  the 
weathered  portions,  the  rock  is  often  found  covered  with  a  considerable  depth  of  decomposed  material. 

Xear  Ellicott  City,  on  the  east  side  of  the  Patapsco,  a  biotite  gneiss  is  quarried  for  curbstones,  steps,  and  for 
general  building  pur]ioses,  and  is  shipped  to  Baltimore  and  Washington.  It  was  used  to  some  extent  in  the  cathedral 
m  Baltimore.  The  quarries  are  in  Baltimore  county,  but  Ellicott  City,  the  post-office  of  this  region,  is  in  Howard 
county.  Some  of  the  rock  iu  this  vicinity  is  porphyritic  and  contains  crystals  of  feldspar  an  inch  and  a  half  or 
more  in  length,  but  they  are  irregularly  distributed  through  the  mass  ;  yet  there  are  places  where  blocks  of  some 
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size  eau  be  obtained  in  which  the  fehlspar  crystals  are  quite  reguhiv,  in  uhich  cases  the  stone  is  of  uniloriii  and 
handsome  appearance.  Jluch  of  the  rock  from  these  (piarries  has  been  used  in  Baltimore  and  aloii};  the  Baltimore 
and  Ohio  railroad.  For  15  miles  west  of  llelay  station,  on  this  road,  many  of  the  liou.ses  are  built  of  this  stone; 
in  all,  there  are  about  100  buildings  constructed  of  it,  anil  Profos.sor  Huntington  rej)orts  that  he  knows  of  no  other 
l)lace  in  the  country  where  there  are  so  many  stone  buildings  in  an  area  of  the  same  size.  Among  the  other  places 
from  which  specimens  of  gneiss  and  granite  have  been  obtained  are  the  Relay  House,  the  Winans  estate  at  the 
mouth  of  Gwynn's  falls.  Orange  (irove  station,  and  Ilchcster,  on  the  Baltimore  and  Ohio  railroad. 

With  regard  to  texture  the  material  here  varies  very  much,  some  of  it  being  quite  fine  and  some  coarse.  The 
general  dip  of  the  rock  is  north-northeast. 

At  the  mouth  of  Owynn's  falls  some  of  the  rock  is  properly  a  granite,  but  passes  into  a  gneiss  on  one  hand 
and  a  binary  micaceous  granite  on  the  other,  presenting  a  width  of  30  feet  on  the  front.  The  general  dip  is  about 
45°  north-north  west.  Professor  T.  II.  Uhler  regards  all  the  granites  of  this  region  as  inclosures — that  is,  entirely 
surrounded  by  rocks  of  a  ditferent  character — and  cites  numerous  examples  to  sustain  his  views;  he  does  not  find 
any  intrusive  rocks.     The  strike  is  north-northeast. 

A  specimen  of  granite  was  forwarded  from  Montrose  post-oQiee,  3  miles  east  of  liockville,  Montgomery  county, 
by  Professor  Munroe,  who  reports  that  the  mass  of  gi'anite  here  has  simply  been  exposed.     It  is  comparatively 
easy  of  access,  the  location  of  the  exposure  being  on  the  hillside)  but  there  is  considerable  depth  of  stripping. 
Soap-stone  exists  here  also,  and  was  formerly  quarried.     It  comes  in  direct  contact  with  the  granite. 
In  the  Arclueau  rocks  of  ^larylaiid  is  a  variety  of  serpentines,  some  s])ecimens  of  which  in  the  census  collectiou 
in  the  National  Museum  have  been  polished,  and  present  the  most  brilliant  green  appearaiKie. 

Near  Dublin,  Uarford  county,  31!  miles  northeast  of  Baltimore  and  Oli  miles  southwest  of  Philadelphia,  a  compact 
and  nmssive  green  serpentine  (sometimes  called  "  precious  .seri)entine")  is  obtain'^d.  This  material  is  fine  in  texture, 
of  great  hardness  and  tenacity,  of  a  beautiful  green  color,  and  is  susceptible  of  a  fine  and  brilliant  polish.  It  is  a 
late  discovery,  and  the  quarries  are  not  yet  fully  developed,  but  blocks  t  hat  will  dress  to  the  size  of  5  by  4  by  2  or  3  feet 
may  now  be  obtained.  The  Green  Serpentine  Marble  Company,  of  Harford  county,  Maryland,  is  making  extensive 
preparations  for  cjuarrying  this  matei-ial,  and  Professor  F.  A.Genth,  of  the  university  of  Pennsylvania,  has  published 
a  report  on  the  material.  He  reports  that  the  supply  of  serpentine  is  practically  inexhaustible,  that  it  is  situated  in 
a  most  favorable  position  for  quarrying  on  a  large  scale,  and  with  an  abundant  supply  of  water-power  to  manufaeture 
it  into  marketable  forms.     Pi'ofessor  Geuth's  description  of  the  mineralogical  character  of  this  stone  is  as  follows : 

It  is  a  variety  of  massive  serpeutiue,  somewliat  resembling  williamsite,  and  sliows  sometimes  a  slightly  slaty  structure.  It  occurs 
in  various  shades  of  green,  from  a  pale  leek-green  to  a  deep  blackish  green,  and,  from  a  small  admixture  of  magnetic  iron,  more  or  less 
clouded  ;  rarely  with  thin  veins  of  dolomite  passing  through  the  mass.  It  is  translucent  to  semi-transparent ;  it  is  exceedingly  tough, 
and  its  hardness  is  considerably  greater  than  that  of  marble,  scratching  the  latter  with  great  facility.  The  analysis  of  a  deep  green 
translucent  variety  gave  the  following  results  : 

Per  cent. 

Silicic  acid 40.06 

Alumina 1.  :{7 

Chromic  oxide 0.20 

Niccolous  oxide 0.  71 

Ferrous  oxide 3.  43 

Manganous  oxide 0.  09 

Magnesia 39.02 

Water 12.10 

Magnetic  irou 3. 02 

Total 100.00 

Hardness  (or  that  of  fluor-spar),  4.  00 ;  specific  gravity,  2.  668. 
Its  green  color  is  due  to  the  oxides  of  chromium,  nickel,  and  irou  present. 

lu  a  polished  condition  it  appears  to  me  to  be  practically  almost  unalterable,  as  the  polished  surfaces  do  not  admit  of  the  absorption 
of  atmospheric  agencies  which  cause  the  decomposition. 

I  have  above  stated  that  a  black,  mottled  serpentine  uuJerlies  the  green,  fnrming  a  bed  of  about  800  feet  in  thickness.  It  is  not 
sufiScieutly  developed,  but  is  very  conspicuous  alongside  of  Broad  creek.  It  weathers  more  readily  than  the  green,  changing  into  a  white 
rock  spotted  with  black.  The  fresh  rock,  in  thin  plates,  is  of  a  very  pale  greenish-white  color  clouded  with  black.  It  is  softer  and  less 
tenacious  than  the  green. 

The  analysis  shows  it  to  be  a  variety  of  serpentine,  like  the  green,  with  an  admixture  of  a  larger  percentage  of  magnetic  iron.     It 
~  contain.s : 

Silicic  acid 40.39 

Alumina 1.  01 

Chromic  oxide Tr.ace 

Niccolous  oxide 0.23 

Ferrous  oxide 0.97 

Manganous  oxide Trace 

Magnesia 38.32 

Water 12.86 

Magnetic  irou 6.22 

Total 100.  00 

Hardness,  4;  specific  gravity,  2.669. 

It  is  also  susceptible  of  u  icood  poliah,  and  for  some  purposes  may  become  a  valuable  ornamental  stone. 
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About  6  miles  north  from  Baltimore,  aud  near  the  line  of  the  Northern  Central  railway,  is  found  a  serpentine 
varying  from  a  light  to  a  dark  green  in  color,  but  it  has  been  but  little  quarried  as  yet. 

This  rock  is  very  well  adapted  to  be  used  as  ashlar  iu  the  walls  of  churches  and  other  buildings.  In  a  church 
in  Baltimore  a  small  portion  of  this  stone  has  been  used  with  the  serpentine  from  Briiitou's<piarry,  Chester  county, 
Pennsylvania,  similar  in  appearance  in  every  respect.  The  area  of  this  rock  exposed  at  this  point  is  about  100  acres. 
Experience  with  this  material  goes  to  prove  that  it  is  durable  and  stands  exposure  well,  but  the  sarfiice  rock  shows 
considerable  disintegration;  this,  however,  is  not  an  argument  against  the  durability  of  the  stone  in  this  region, 
•where,  as  before  stated,  no  glacial  or  other  denuding  inllueuces  have  removed  the  product  of  decomposition.  An 
area  of  serpentine  near  Deer  Creek,  Harford  county,  is  represented  by  a  specimen  in  the  collection. 

Fifteen  miles  northwest  of  Baltimore,  on  the  Liberty  road,  a  steatite  or  soai^-stone  is  cpianied.  It  is  used  in 
lining  furnaces  and  stoves,  for  registers,  and  the  manufacture  of  sinks,  ice-trays,  etc.  The  color  is  a  greenish-gray. 
It  has  defects,  vihich  are  due  to  honey-combing  occasioned  by  pyrite  cavities. 

In  the  vicinity  of  Cockeysville  and  Texas,  16  miles  north  of  Baltimore,  on  the  Northern  Central  railroad,  is  a 
small  isolated  area  of  Lower  Silurian  limestone  bounded  by  rocks  of  Archra;iu  age,  and  on  this  area  are  located 
■well-known  marble  quarries.  This  stone  was  employed  in  the  construction  of  Christ  church  and  in  the  columns 
and  platforms  of  the  city  hall,  Baltimore,  Maryland;  the  Father  Matthew  centennial  fountain,  Fairmouut  park, 
Philadelphia;  exterior  walls  of  the  Washington  monument,  and  the  columns  and  heavy  platforms  of  the  Capitol 
extension  at  Washington.  Blocks  28  by  10  by  3  feet  have  been  quarried,  and  blocks  as  large  as  can  be  transported 
by  the  usual  means  might  be  obtained.  The  stone  lies  chiefly  iu  large  rectangular  and  nearly  horizontal  masses. 
It  is  usually  of  a  coarsely  crystalline  texture  and  of  a  white  or  light  color.  The  drilling  and  sawing  are  done  by 
steam-power.  It  is  worthy  of  note  that  almost  all  of  the  marbles  of  commerce  .so  extensively  quarried  east  of  the 
Alleghanies  are  from  strata  of  Lower  Silurian  age,  the  principal  exception  being  the  Snow  Flake  marble  quarried  in 
Archosau  strata  at  Tuckahoe,  Westchester  county.  New  York. 

At  Hagerstown,  Washington  county,  iu  the  great  Lower  Silurian  limestone  valley,  lying  to  the  west  of  the  South 
mountain,  the  limestone  is  quarried  for  local  use.  It  is  here  a  maguesian  limestone,  and  specimens  analyzed  by  Mr. 
Dewey  at  the  National  Museum  contained  alumina  and  graphite.  It  was  employed  in  the  construction  of  the 
Protestant  Episcopal  and  Methodist  Episcopal  churches  iu  Hagerstown.  Professor  Charles  E.  Munroe  reports  these 
quarries  on  a  belt  locally  called  Cedar  stone,  a  few  hundred  feet  in  width,  extending  for  a  distance  of  several 
miles,  and  believed  to  be  peculiar  in  the  fact  that  the  upper  layers  furnish  the  most  durable  stone.  There  are  a 
number  of  other  localities  in  the  region  surrounding  Hagerstown  and  in  the  same  geological  horizon  as  are  the 
Hagerstown  quarries.  Worthy  of  mention  in  this  connection  is  a  black  limestone  found  in  the  Chesapeake  and 
Ohio  canal  from  4  to  G  miles  below  Williamsport. 

Fogel's  quarry,  at  Four  Locks  ijostoifice,  on  the  same  canal,  was  worked  extensively  for  stone  to  be  used  iu  the 
construction  of  the  locks.  A  variety  of  light-colored  limestone,  locally  called  "Knuckle  stone",  is  found  near 
Benevola  post-office ;  and  at  the  same  place  there  is  a  quarry  of  white  and  variegated  marble  which  was  worked  for 
40  years;  it  closed  in  18.58,  owing  to  lack  of  good  facilities  for  transi^orting  the  stone,  the  quarry  being  15  miles 
from  the  nearest  railroad. 

At  Keedysville,  on  the  Washington  County  railroad,  a  gray  maguesian  limestone  containing  black  lines  is 
quarried,  and  is  used  largely  in  Hagerstown  for  steps,  underpinnings,  and  curbs;  it  resembles  the  white  limestone  of 
Carroll  county  in  the  fact  that  it  works  easily  only  iu  the  plane  of  stratification.  It  contains  a  little  iron  and  a 
silicate. 

There  are  many  localities  in  ^Maryland  where  ledges  of  building  stones  are  but  little  developed,  and  from  which 
specimens  were  collected  for  the  Tenth  Census.  Among  these  may  be  mentioned  a  siliceous  limestone,  containing 
protoxide  of  iron  aud  a  little  magnesia,  from  Liberty  pike.  Mount  Pleasant  district,  in  Frederick  county. 

Getzendaner's  quarry,  on  the  Hagerstown  pike,  near  Frederick,  furnishes  the  "  Potomac  "  or  "  calico"  marble,  a 
calcareous  breccia  of  Triassic  age  which  was  quarried  at  Point  of  Eocks  to  obtain  the  material  of  which  the  columns 
in  the  old  hall  of  Eepresentatives  at  the  Capitol  building,  Washington,  were  constructed.  Eepresentative  specimens 
furnished  from  the  Getzendaner  quarry  showthe  stone  to  be  here,  as  in  the  other  points  in  Maryland  and  Pennsylvania 
where  it  is  exposed,  a  breccia  made  up  of  fragments  chiefly  from  the  great  maguesian  limestone  to  the  northwest; 
its  chemical  composition  being  almost  the  same  as  the  latter. 

In  a  report  of  the  geological  survey  of  Maryland,  made  iu  1833,  by  Ducatel  and  Alexander,  it  is  stated  that 
the  Potonuic  breccia  marble  occurs  along  the  Potomac  river,  commencing  a  short  distance  above  the  mouth  of  the 
Monocacy,  reaching  nearly  to  the  Point  of  Eocks,  aud  extending  along  the  valley  on  the  eastern  side  of  the  Catoctin 
mountain  to  within  2  miles  (west)  of  Fredericktown,  at  which  point  it  is  contiguous  to  the  red  sandstone  aud  the  blue 
limestone;  and  that  the  formation  reappears  near  Mechanicstown. 

Near  New  Windsor  and  Union  Bridge,  in  Carroll  county,  aud  iu  the  neighboring  portions  of  Frederick  county,  is 
found  a  maguesian  limestone  which  has  apparently  been  subjected  to  considerable  metamorphic  action.  The  signs 
of  stratification  are  often  destroyed,  and  the  color  varies  from  a  white  with  pinkish  patches  or  bands  to  a  pink.  A 
chemical  analysis  discovers  but  little  variation  in  the  chemical  composition  of  dili'ereut  specimens  of  this  stone ; 
they  usually  contain  much  lime,  suflicient  maguesian  carbonate  to  entitle  them  to  the  name  "  maguesian  limestone", 
a  little  iron,  sometimes  in  the  form  of  a  protoxide,  and  occa.sioually  a  silicate. 
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SANDSTONE. 

There  are  no  large  or  important  sandstone  quarries  at  present  operated  in  Maryland,  tboiigli,  at  several  localities 
in  the  state,  sandstone  of  superior  quality  for  purposes  of  construction  exists  in  inexhaustible  quantities.  The  most 
noted  quarry  of  this  material  is  the  celebrated  Seneca  sandstone  quarry  on  the  Potomac  at  the  mouth  of  Seneca 
creek  .'20  miles  above  AVashington  city.  This  material  belongs  to  the  Triassic  formation  described  in  other  portions 
of  this  report.  The  stone  was  extensively  used  in  the  construction  of  many  large  public  buildings  in  Washington, 
including  the  Smithsonian  Institution;  the  Freodman's  Bank  building,  now  the  Department  of  Justice;  the 
Fourteenth  Street  Lutheian  Memorial  church ;  the  District  jail ;  and  a  reference  to  the  remarks  on  stone  construction 
in  the  citj"  of  Washington  will  show  the  other  jnirposcs  for  which  it  has  been  used  there.  There  are  good  facilities 
for  ti'ansportation  from  this  quarry  to  Washington  and  to  all  other  points  along  the  Chesapeake  and  Ohio  canal. 

Specimens  of  quartzite  of  Archoean  age  were  collected  at  Dickersou  post-office,  Montgomery  county,  on  the 
Metropolitan  branch  of  the  Baltimore  and  Ohio  railroad  and  the  Chesapeake  and  Ohio  canal.  It  has  been  used  to 
some  extent  in  the  construction  of  aqueducts,  bridges,  and  furnaces.  The  aqueduct  of  the  Chesapeake  and  Ohio 
canal  over  the  Monocacy  river  was  built  of  this  stone.  It  is  of  rather  coarse  and  uniform  texture ;  and  its  use  in  the 
aqueduct  shows  that  it  is  proof  against  the  action  of  dampness  and  freezing,  as  that  structure  was  built  nearly 
fifty  years  ago,  and  there  are  yet  no  visible  signs  of  decay  of  the  material.  This  stone  would  be  suitable  for  curbs 
and  paving  blocks. 

At  Cumberland,  Alleghany  county,  white  sandstone  of  Medina  age  is  quari'ied  for  curbs,  steps,  and  trimmings. 
It  has  been  used  also  for  bases  and  cemetery  work,  and  was  used  in  the  trimmings  of  the  Protestant  Episcopal 
church  and  m  the  construction  of  the  Methodist  Episcopal  church  and  the  market-house  in  Cumberland.  The 
material  thus  far  obtained  has  been  very  large  detached  bowhlers,  found  about  7  miles  north  of  Cumberland. 
The  ledge  exposed  in  Wills  mountain  is  about  500  feet  in  thickness,  but  this  has  not  yet  been  quarried,  as  the 
material  is  more  readily  obtained  from  the  detached  rocks  before  mentioned.  Through  the  narrow  valley,  about 
300  yards  wide  at  the  base  of  this  moiintaiu,  two  railroads  run.  The  stone  varies  considerably  as  to  its  firmness, 
depending  upon  the  depth  in  the  bed ;  the  upper  jjart  is  so  soft  as  sometimes  to  yield  to  the  hand,  but  the  lower  part 
is  quite  strong  and  compact. 

Professor  C.  F.  Chandler,  in  a  report  on  the  mineral  resoiu'ces  of  Cumberland,  gives  the  following  analysis : 

Per  cent. 

Silica 98.35 

Sesquioxide  of  iron 0.42 

Total 98.77 

Another  exposure  of  the  same  stone  is  found  east  of  Cumberland,  on  the  Chesapeake  and  Ohio  canal ;  and  there  is 
also  a  yellow  sandstone  of  Oriskany  age,  which  has  been  used  to  a  limited  extent  for  building  purposes  in  Cumberland, 
especially  in  the  construction  of  the  Methodist  Episcopal  church.  It  is  not  quarried  at  present.  The  stone  varies 
very  much  as  to  firmness;  the  stratum  which  is  sufliciently  firm  for  building  purposes  lies  at  a  depth  of  about  30  feet 
and  is  about  IS  inches  in  thickness.  When  ai)ertures  in  which  water  cau  collect  exist  in  this  stone  the  frost 
soon  disintegrates  it,  but  if  the  surface  is  dressed  it  is  quite  durable,  and  buildings  in  Cumberland  in  which  it 
has  been  used,  some  of  them  built  15  or  -0  years  ago,  are  now  in  a  perfect  state  of  jjreservation.  The  stone  in  this 
quarry  has  a  dark  yellow  color.  The  strike  of  the  strata  in  this  vicinity  is  a  little  east  of  north,  following  about  the 
course  of  the  mountains.  There  is  but  little  dip  in  the  strata  of  either  the  Medina  or  the  Oriskany  sandstones  so 
far  as  can  be  seen  from  the  exposure.  A  dark  red  sandstone  crops  out  at  Frankville  and  continues  to  Oakland, 
in  Garrett  county.  It  has  been  quarried  at  intervals  by  the  railroad  company,  for  use  chiefly  in  protecting- walls 
for  embankments,  and  in  these  structures  it  seems  firm  and  durable.  Tyson  gives  this  material  as  Potsdam 
sandstone. 

Professor  Munroe  reports  that  a  white  sandstone  of  excellent  quality  is  quarried  to  a  limited  extent  at 

Knowlesbiirg,  and  he  traced  it  to  the  westward  from  this  point  as  far  as  Newburg,  in  West  Virgima.     He  also  states 

that  east  of  Tunuellton  it  begins  to  a^ipear  above  the  bituminous  coal,  which  fact  proves  it  to  be  of  Carboniferous 

age. 

SLATE. 

The  principal  slate  quarries  in  ilaryland  are  in  the  Peach  Bottom  district,  in  Harford  county,  near  the  state 
line.  The  ridge  upon  which  these  quarries  are  situated  extends  into  York  county,  Pennsylvania,  and  a  number 
of  the  quarries  are  on  the  Pennsylvania  side.  The  whole  is  described  in  the  treatise  on  the  building  stones  of 
Pennsylvania.  The  principal  quarries  both  in  Maryland  and  in  Pennsylvania  are  all  within  a  radius  of  a  mile, 
and  produce  exactly  similar  material.     For  roofing  purposes  this  slate  is  of  a  highly  superior  qualitj'. 

On  the  Baltimore  and  Ohio  railroad,  at  the  village  of  Ijamsville,  Frederick  county,  there  is  an  exposure  of 
roofing  slate  which  was  formerly  quarried  for  this  i)urpose,  and  several  roofs  in  the  vicinity  were  made  during  the 
eighteenth  century,  and  are  now  in  good  condition,  which  speaks  well  for  the  (juality  of  the  material.  These 
slates  are  of  a  beautiful  sky-blue  color,  and  are  reported  not  to  fade.  No  roofing  slate  has  been  made  hero  since 
1873. 
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VIRGINIA, 

[Compiled  mainly  from  notes  of  Messrs.  Huntington  and  Mnnroe.  ] 

In  Virginia,  as  in  Maryland,  the  surface  rocks  of  quite  a  large  area  of  tbat  part  of  the  state  lying  next  the 
Chesapeake  bay  and  the  Atlantic  ocean  are  of  Tertiary  age  and  furnish  no  good  building  stones.  The  coarse  and 
durable  gray  sandstones  formerly  quarried  by  the  United  States  government  at  Aquia  creek  for  the  construction 
of  the  White  House,  the  old  portion  of  the  Capitol,  and  other  public  buildings  in  Washington  that  were  built  in 
the  early  part  of  the  century,  are  pi'obably  of  this  age ;  though,  as  no  complete  geological  survey  of  the  state  has 
ever  been  made,  the  stratigraphical  relations  of  many  of  its  rocks  caniu)t  be  pronounced  upon  with  certainty.  The 
preliminary  reports  by  Professor  W.  B.  Eogers  previous  to  1838,  and  the  work  done  in  neighboring  states  where 
the  conditions  of  the  strata  are  to  some  extent  analogous,  have  developed  the  same  general  facts  concerning 
the  geology  of  the  state.  The  band  of  Archaean  rocks  setting  in  to  the  westward  of  the  Tertiary  and  running 
approximately  parallel  with  the  Appalachian  mountains,  furnishes  granites,  gneisses,  and  slates.  The  narrow 
Triassic  belt  resting  upon  the  Archaean  rocks  in  places  supplies  the  red  or  brown  sandstone  which  is  quarried 
extensively  at  Manassas,  and  the  diabase  or  trap  quarried  near  Catlett  station,  Fauquier  county,  and  near  Leesburg, 
Loudoun  county. 

The  Triassic  sandstone  extensively  quarried  for  building  i)urposes  at  Manassas  bears  a  strong  resemblance  to 
the  Seneca  sandstone  at  the  mouth  of  Seneca  creek  in  Maryland,  it  being  of  the  same  horizon.  The  location  of  the 
Manassas  quarry  is  near  the  top  of  a  slight  eminence.  The  strata  here  are  nearly  horizontal ;  there  is,  however, 
a  slight  dip  to  the  south.  Only  the  upper  portion  of  the  ledge  to  the  depth  of  about  20  feet  has  as  yet  been  quarried. 
The  courses  are  of  various  thicknesses  up  to  6  feet,  but  the  usual  thickness  is  from  5  to  6  feet.  Blocks  40  by  20  by  4 
feet  in  thickness  have  been  loosened  in  the  quarry,  and  a  block  containing  88  cubic  feet  was  shipped.  Between 
the  courses  a  greenish  shale  occurs  which  has  a  smooth,  soapy  feel,  and  when  exposed  to  the  atmosphere  turns 
red.  The  principal  markets  for  this  material  thus  far  are  Washington,  Baltimore,  Danville,  Virginia,  and 
Chaxleston,  West  Virginia.  Among  the  buildings  in  the  construction  of  which  the  stone  has  been  used  are  the 
District  jail,  Washington,  and  the  government  buildings  at  Danville,  Virginia,  and  at  Charleston,  West  Virginia. 
In  these  structures  it  was  used  for  trimmings. 

The  quarries  of  diabase  or  trap  before  mentioned  are  located  on  dikes  which  cut  the  Triassic  formation. 
That  on  which  the  Catlett  Station  quarry  is  located  is  apparently  nearly  parallel  to  Cedar  Eun  creek ;  so  far  it  has 
been  quarried  only  for  jjaving  blocks  and  for  sewer  construction  in  Washington. 

The  quarry  near  Leesburg,  Loudoun  county,  is  scarcely  developed.  A  fine  dwelling  was  built  of  this  material 
by  C.  R.  Paxton,  near  Leesburg.  As  is  usual  with  diabases,  these  stones  are  hard  and  difficult  to  work,  but  work 
safely  and  take  a  good  polish. 

To  the  westward  of  the  strata  already  described  the  surface  rocks  are  chiefly  Silurian,  Devonian,  and 
Carboniferous ;  none  of  them  have  as  yet  furnished  much  material  for  building  purposes,  although  a  proper 
exploration  would  doubtless  discover  important  resources  in  them.  On  the  Valley  railroad,  2  miles  northeast  of 
Staunton,  Augusta  county,  there  is  an  argillaceous  limestone  of  Lower  Silurian  age,  locally  called  slate,  which  is 
quarried  for  slate  stock  by  the  Red  Bud  Slate  Company. 

A  limestone  slightly  magnesiau  in  character  and  of  Upper  Silurian  age  is  quarried  chiefly  for  interior  work, 
furniture,  and  other  ornamental  purposes,  at  Craigsville,  Augusta  county. 

Returning  to  the  Archaean  rocks,  it  may  be  said  that  they  have  thus  far  been  the  most  important  resource 
for  building  stone  in  Virginia.  The  principal  quarries  thus  far  developed  are  located  in  Chesterfield  and  Henrico 
counties,  in  the  immediate  vicinity  of  Richmond.  These  quarries  have  all  the  advantages  of  good  water 
transportation,  as  they  are  located  on  the  James  river,  and  the  material  may  be  shipped  by  schooner  to  all  points 
on  the  Atlantic  coast.  The  stone  is  a  gray  biotite  granite  having  the  same  general  characteristics  as  the  graj' 
granite  so  extensively  quarried  in  the  other  Atlantic  states  farther  north.  The  following  are  notes  concerning 
some  of  the  most  important  individual  quarries  of  this  region : 

The  quarry  of  the  Richmond  Granite  Company,  on  the  Richmond  and  Alleghany  railroad,  near  Richmond, 
Virginia,  produces  a  massive  gray  granite  used  for  general  building  purposes,  paving  stone,  and  monumental 
work,  and  is  shipped  more  or  less  to  all  the  states  and  cities  south  of  Xew  England  and  as  far  west  as  Nebraska. 
Much  of  the  material  is  dressed  at  the  quarry,  polishing- works  being  located  on  the  grounds;  and  at  present  there 
is  more  activity  here  than  at  any  other  quarry  in  Virginia.  A  very  large  quantity  of  stone  has  been  taken  from 
this  quarry,  which  has  been  accessible  for  many  years  by  canal.  This,  however,  has  been  discontinued,  and  a  railroad 
now  runs  to  the  quarry.  Comparing  this  rock  with  that  of  other  quarries  in  the  vicinity  of  Richmond,  it  ai)pears 
that  the  feldsjjar  crystals  are  larger  than  those  generally  seen  elsewhere,  but  they  are  often  irregular  in  shajjc  and 
have  a  brownish  color,  which  shows  very  distinctly  on  the  polished  surfaces.  Blocks  of  any  size  desired  may  be 
obtained. 

The  Old  Dominion  granite  quarry  has  furnished  material  for  many  important  public  buildings  throughout 
the  country,  with  principal  markets  in  Richmond,  Washington,  Korfolk,  Lynchburg,  and  Philadelphia.    Among 
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the  promiiioiit  .stnu'turos  in  wliicli  this  iiiaterial  has  been  used  are  the  post-oflice,  buildings  at  liicliinond, 
rhihuh'lphia,  and  llanisbarg.  Q'hls  quarry  is  well  located  lor  working,  as  it  lies  alon;,'  the  Kichmond  and 
Danville  railroad,  and  the  stone  is  lifted  from  the  quarry  upon  the  cars  ready  for  shipnient.  'J'here  are  as  to 
color  two  varieties  of  stone  in  tliis  quarry;  one,  a  light  gray,  i)enetrates  the  darker  after  the  manner  of  veins, 
but  there  is  scarcely  any  i)ercei)til>le  difference  as  to  texture.  There  are  some  peculiarities  in  regard  to  the  joints 
iu  this  quarry,  and  along  eacli  joint  below  the  general  surface  decay  is  a  thin  layer  of  ealcite,  the  lime  of  which 
was  i>robal)ly  derived  from  the  i)lagioclase  feldspar  so  abundant  in  this  granite.  The  waste  from  the  quarrying 
and  cuttinij-  of  this  stone  is  disposed  of  by  being  crushed  by  a  rock-breaker,  which  is  elevated  so  that  the  crushed 
material  falls  into  a  car  and  is  transported  to  various  i)oints  along  the  road  and  used  tor  ballast.  Piofessor  J.  II. 
Iluutingtou,  who  collected  the  data  from  this  region,  exi)resses  a  doubt  as  to  wliether  this  granite  is  of  Archaiau 
age,  and  states  that  there  is  evidence  that  it  is  much  younger  than  has  been  generally  supi)osed,  and  that  a  study 
of  the  granite  south  of  the  Old  Dominion  quarry,  along  the  border  of  the  coal-fields,  and  at  Fredericksburg, 
would  probably  furnish  facts  not  heretofore  known,  and  might  determine  the  age  of  tliese  rocks. 

At  Manchester,  in  Chestertield  county,  is  located  one  of  the  oldest  as  well  as  one  of  the  most  important  quarries 
in  this  section.  The  surface  rock  is  decayed  to  a  considerable  depth,  and  iu  some  instances  bowlders  are  left  in 
the  general  decay;  but  below  tlie  point  where  the  general  decay  ceases  the  natural  joints  seem  free  from 
discoloration  or  change,  and  are  nearly  horizontal. 

In  the  Tuckahoe  district,  Henrico  county,  is  a  granite  quarry  recently  opened,  though  in  the  same  locality  is 
situated  oue  of  the  oldest  quarries  of  this  section,  and  from  it  the  stone  for  the  Washington  monument  at  liichmond 
was  obtained.  The  quarry,  however,  is  not  now  operated.  The  resistance  to  decay  in  this  rock  is  very  notable,  as 
there  are  some  outcrops  that  are  quite  sound  on  the  surface;  the  jointing  is  also  peculiar,  the  principal  joints 
conforming  to  the  general  slope  of  the  hill  on  which  the  quarry  is  situated.  Next  to  the  river  the  rock  is  tine 
grained,  but  northwest  of  a  quite  well-defined  line  it  becomes  coarser. 

In  Amherst  and  Campbell  counties,  near  Lynchburg,  a  bluish-gray  biotite  gneiss  is  quarried  for  general  building 
purposes,  and  is  used  in  Lynchburg,  Danville,  Kichmond,  Alleghany,  and  other  cities  of  this  region.  It  was  used 
iu  the  construction  of  the  Female  Orphan  Asylum  building  at  Lynchburg.  This  rock  is  quite  similar  to  that  found 
in  nuiny  places  along  the  Atlantic  coast,  and  resembles  very  much  the  Potomac  gneiss  or  mica  schist  in  the  vicinity 
of  Washington.  The  quarries  in  Amherst  county  are  on  the  left  bank  of  the  James  river,  opposite  the  city  of 
Lynchburg.  The  strata  are  more  or  less  bent  and  distorted,  but  in  many  places  they  are  quite  regular,  and  readily 
split  into  layers  of  from  3  to  6  inches  in  thickness. 

The  Fishing  Creek  quarry  is  about  a  mile  and  a  quarter  from  the  station  of  the  Norfolk  and  Western  railroad 
in  Lynchburg.  The  strata  are  regular  and  dip  42^  southeast.  The  material  is  remarkable  in  being  quite  free  from 
iron,  and  in  this  respect  differs  from  this  stone  elsewhere  on  the  Atlantic  coast. 

A  gray,  sometimes  greenish-gi'ay,  biotite  granite  is  quarried  in  the  Namozine  district,  Dinwiddie  county,  for 
general  building  purposes,  and  is  used  chiefly  in  Petersburg  and  Norfolk.  It  was  used  in  the  construction  of  the 
post-office  and  custom-house  at  Petersburg.  A  notable  feature  of  the  granite  in  the  vicinity  of  Petersburg  is  that  in 
many  i)laces  it  stands  in  bold  ledges  that  have  for  ages  defied  the  disintegrating  agencies  which  have  acted  with 
such  effect  on  nearly  all  the  rocks  iu  this  latitude.  Nowhere  else  south  of  the  southern  limit  of  the  glacial  action 
by  which  the  decayed  portions  of  surface  rocks  have  been  removed  can  granite  be  seen  in  such  sharp,  well-defined 
ledges  as  in  the  vicinity  of  Petersburg,  and  there  are  very  few  places  in  regions  where  the  decayed  rock  has  been 
removed  by  glacial  action  that  ledges  can  be  found  which  show  on  the  surface  so  little  sign  of  decay.  The  stone 
from  this  locality  was  used  at  fortress  Monroe  for  the  beds  for  gun  carriages,  and  it  is  said  that  where  concussion 
would  fracture  other  stones,  this  remains  intact.  It  was  also  used  at  the  Ripraps, at  the  outlet  of  Chesapeake  bay. 
The  material  is  for  the  most  part  a  solid  mass,  free  from  joints. 

Specimens  of  granite  representing  ledges  but  little  or  not  at  all  quarried  were  collected  from  Verdon  depot, 
Hanover  county  ;  and  of  mica-schist,  considerably  quarried  for  foundations  and  the  ruder  purposes,  generally,  in 
Washington,  from  near  the  Chain  bridge  in  Fauquier  county,  a  few  miles  above  Georgetown,  on  the  Potomac  river. 

SLATE. 

In  Buckingham,  near  New  Canton  and  Ore  Banks,  Buckingham  county,  a  very  superior  quality  of  roofing  slate 
is  extensively  quarried  and  shipped  to  the  principal  cities  of  Virginia  and  to  Washington,  and  is  quite  extensively 
used  as  a  roofing  material  iu  the  latter  place.  It  is  of  a  bluish-black  color,  aud  has  the  pearly  luster  peculiar  to  the 
best  slates.    The  following  description  is  by  Professor  J.  L.  Campbell : 

Tho  ihic  rooiiug  slates  of  Buckingham  arc  worthy  of  special  consideration,  as  well  on  account  of  the  quality  as  for  the  quantity  of  the 
material  there  found.  Tho  belt  of  slate  is  on  Hunt's  creeli,  a  branch  of  Slate  river.  Tho  quarries  extend  up  this  creek  for  several  miles, 
with  a  trend  practically  parallel  with  Slate  river,  and  at  a  distance  of  from  1  mile  to  2  miles  oast  of  it.  The  slates  are  intersected  by 
numerous  veins  of  igneous  quartz,  not  unlike,  in  general  appearance,  tho  gold-bearing  veins;  and  also  by  occasional  trap  dikes,  one  of 
which  crosses  an  old  opening  in  the  Nicholas  quarry.  The  heat  from  these  igneous  rocks  has  doubtless  been  a  very  potent  agency  in  giving 
the  slates  that  highly  indurated,  raetamorphic  condition  that  renders  thorn  so  durable,  while  a  uniform  lateral  pressure  acting  at  right 
angles  to  their  planes  of  stratification  has  given  that  peculiar  structure  which  results  in  an  easy  aud  regular  cleavage  when  fully  quarried. 

Some  of  these  quarries  have  been  worked  for  nu)ro  than  half  a  century.  Tlie  principal  ones  aro  all  that  need  be  named.  What  i» 
kuowu  locally  as  "Perrow's  big  quarry  ",  owned  by  Mr.  ,J.  M.  Norvell  and  other  persons  at  Hremo,  is  on  Hunt's  creek,  1  mile  cast  of  Slat« 
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river  aud  2  miles  from  the  James.  A  vast  quantity  of  slate  has  been  taken  from  this  quarry,  l)ut  when  we  visited  the  place  it  -n-as 
suspended  on  account  of  some  contlict  of  claims.  The  Nicholas  quarry,  a  little  farther  up  the  creek,  is  worked  on  a  large  scale,  and 
stones  shii)ped  from  Bremo  by  the  Richmond  and  Alleghany  railroad.  Messrs.  Edwards  aud  Robertson's  quavrj',  in  the  same  vicinity,  is 
largely  opened,  very  successfully  operated,  and  its  products  shipped  by  the  same  route.  The  strata,  or  rather  lamina;,  of  slate  in  all 
these  quaiTies  are  nearly  vertical  and  have  a  very  uniform  strike  north  25°  east,  which  is  about  the  average  bearing  of  all  the  strata  between 
Slate  aud  Willis  rivers. 

At  present  nearly  all  the  slate  from  these  quarries  is  split  and  shaped  for  roofing  purposes,  except  where  special  orders  are  to  be 
filled.     Its  strength,  durability,  aud  uniformity  of  texture  have  given  it  a  national  reputation.     »     »     ■• 

The  same  belt  of  slate  appears  on  the  north  side  of  the  James,  on  the  Cocke  estate,  a  short  distauei;  above  Bremo  station,  but  has 
not  been  opoued  to  a  sufficient  depth  to  test  its  quality  at  that  point. 

Another  belt  of  slate,  apparently  of  the  same  geological  associations  and  age  as  the  one  just  described,  lies  near  the  southeast  base 
of  the  Blue  ridge,  in  both  Amherst  aud  Bedford  counties,  cut  through  by  the  James  river  4  miles  below  Balcony  falls.  It  is  extensively 
exposed  about  2  miles  northeast  of  the  river,  where  a  Lynchburg  company  has  opened  a  quarry  that  yields  a  slate  of  fine  appearance 
and  of  finer  graiu  than  that  of  the  Buckingham  quarries.  A  small  opening  has  also  been  made  on  the  southwest  side  of  the  river,  by  the 
Alleghany  Coal  and  Iron  Company,  sufficient  to  prove  the  existence  of  slate  of  good  quality,  aud  to  indicate  the  presence  also  of  a  large 
quantity.     I  have  subjected  samjilos  from  this  belt  to  crucial  tests,  which  they  bore  remarkably  Well. 

There  is  a  number  of  other  points  within  reach  of  the  railroad  at  which  slate  of  promising  appearance  crops  out  on  the  surface, 
but  the  true  character  of  the  material  can  be  determined  only  by  aetnal  openings  to  such  depth  as  will  reach  beyond  the  limits  of  long- 
continued  weathering. 

MARBLE  AND  LIMESTONE. 

Marble  aud  limestone  quarries  have  not  thns  far  been  mnch  developed  in  Virginia,  though  there  are  several 
points  where  these  materials  have  been  quarried  to  a  limited  extent  for  local  use.  The  most  extensive  and  best 
known  quarry  of  this  class  of  rock  in  Virginia  is  at  Craigsville,  Augusta  county,  where  what  is  known  as  "coral 
marble"  is  quarried,  chiefly  for  interior  work  in  buildings,  and  for  furniture  aud  ornameutal  purposes  generally. 
It  is  shipped  to  New  York,  Baltimore^  Boston,  Cleveland,  Chicago,  Milwaukee,  Cincinnati,  Saint  Loitis,  and  other 
cities  of  the  country.  In  texture  it  is  line,  semi-crystalline,  fossiliferous,  and  of  a  pinkish-gray  color.  There  is 
quite  an  extensive  ai-ea  here  of  this  material  of  uniform  character.  Specimens  dressed  at  the  National  Museum 
show  that  it  takes  a  good  polish.  Specimens  of  limestone,  representing  ledges  which  have  thus  far  been  but  little 
quarried,  were  received  from  the  following  places  in  Virginia : 

A  magnesian  limestone  from  near  the  Natural  bridge,  Rockbridge  county,  locally  called  marble,  but  properly 
a  magnesian  limestone,  sometimes  containing  a  silicate ;  a  magnesian  limestone,  locally  called  marble,  from 
Timberville,  liockingham  county,  and  a  dolomite  from  the  same  locality;  a  dolomite,  locally  called  marble,  from 
Madison  Eun  station,  Orange  county;  a  stalactite  from  Luray  cave,  Page  county;  and  a  marble  from  Greenwich, 
Eockbridge  county. 

soap-stone! 

Specimens  of  steatite  or  soap-stone  were  received  from  various  points  in  the  state,  but  this  material  has  not 
thus  far  been  used  for  xiurposes  of  construction. 

NOETH  CAROLINA. 

The  following  statements  and  descriptions  are  made  up  from  the  schedule  reports  furnished  by  Profes-sor  "W". 
C.  Kerr  and  W.  H.  Kerr: 

The  same  order  of  strata  occurs  in  North  Carolina,  generally  speaking,  as  in  Virginia  and  the  South  Atlantic 
states.  The  Tertiary,  Eocene,  and  other  later  formations  occupy  a  belt  next  the  sea-coast,  aud  are  not  important 
sources  of  building  material.  A  shell-limestone  of  Eocene  age,  used  for  underpinnings,  fences,  mill-rocks,  and 
lime,  is  quarried  near  New  Berue.  It  seems  to  be  made  up  entirely  of  marine  shells.  This  stone  can  be  hewn  into 
shape  by  axes,  but  does  not  stand  exposure  well. 

Material  of  the  same  nature  is  quarried  at  Rocky  Point,  Peuder  county,  and  has  been  used  to  some  extent  in 
the  breakwater  aud  other  harbor  improvements  at  Wilmington.  It  is  transported  by  tlatboats  on  the  Northeast 
river,  and  to  some  extent  by  rail  on  the  Northwestern  railroad.  This  material  is  more  compact  than  the  New  Berne 
shell-limestone ;  the  rock  lies  beneath  the  surface  at  a  depth  varying  from  1  foot  to  G  feet,  has  a  thickness  varying 
from  1  foot  to  5  feet,  and  underlies  an  area  of  about  4  square  miles.  An  area  of  about  100,000  square  yards  has  been 
quarried  over.  The  rock  sometimes  overlies  a  loose,  i^artially-decomposed  lime-rock  of  a  foot  or  two  in  thickness, 
and  sometimes  a  bed  of  marl  2  or  3  feet  thick  is  superimposed.  This  marl  carries  from  S5  to  90  per  cent,  of  carbonate 
of  lime,  and  is  used  as  a  fertilizer  after  passing  through  a  2)ulverizer.  Professor  W.  C.  Kerr,  state  geologist,  states 
that  the  material  withstands  considerable  crushing  weight,  and  is  very  .serviceable  in  rough  work. 

TRIASSIC  ROCKS. 
A  narrow  belt  of  Triassic  age  extends  through  the  center  of  the  state,  and  furnishes  fine,  compact  I'ed 
sandstone  of  superior  quality  for  building  pui-poses.  Professor  Kerr,  who  has  collected  for  the  National  Museum 
a  representative  set  of  building  stones  from  this  state,  sent  specimens  from  rocks  of  this  age  from  the  following 
places:  Wadesboro',  Ausou  county ;  Sanford;  Moore  county;  3J  miles  east  of  Egypt,  Chatham  county;  near  Durham, 
Durham  county. 


182  BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

That  quarried  uear  Wadesboro'  is  used  for  ordiuarj-  building  purposes,  sills,  stops,  grindstones,  and  whetstones. 
It  is  of  fine,  compact,  uniforni  texture.  The  priiici]ial  markets  are  Charlotte,  Wilmington,  and  neighboring  jjlaces. 
The  color  of  this  stone  varies  from  a  dark  brown  to  a  brick-red,  and  occasionally  a  bnlf.  The  Triassic  sandstone 
(luarried  at  Sanford  is  used  chiefly  in  Raleigh,  and  may  be  seen  in  the  Raleigh  courthouse.  This  stone  lies  in 
nearly  horizontal  strata,  which  are  from  1  or  2  to  4  or  5  feet  in  thickness,  with  a  depth  beneath  the  surface  varying 
fi-om  1  foot  to  mauy  feet.  It  is  worked  and  can  be  quarried  at  small  cost,  stands  exposure  well,  and  is  being  quite 
exteusivelv  introduced  as  a  building  and  trimming  stone.  It  is  soft  when  first  quarried,  but  in  a  week  or  two 
becomes  quite  hard  and  takes  a  tine  dressing. 

The  sandstone  quarried  near  I'gypt  is  used  for  building  i)urposes,  and  is  marketed  chiefly  in  Raleigh.  It  is  a 
durable  line,  brown  sandstone,  used  to  some  extent  for  grindstones  during  the  war,  and  is  locally  used  as  a  genei-al 
building  material  and  in  the  construction  of  ii-on  furnaces.  The  strata  have  a  dip  to  the  south  of  12°,  and  strike 
east  and  west.    The  stoue  outcrops  in  the  side  of  a  considerable  hill,  and  is  worked  with  little  difliculty. 

The  Triassic  sandstone  (puirried  near  Durham  is  chiefly  of  a  pale  gray  color,  though  some  of  it  is  brown,  and  of 
fine  to  medium  texture,  occasionally  coarse.  Among  the  buildings  in  the  construction  of  which  it  was  used  are 
the  Raleigh  Bank  building  and  the  dwelling  of  Mr.  Speight.  It  has  been  used  for  30  years  or  more  in  Raleigh  and 
vicinity.    It  is  comparatively  easy  to  work,  and  is  durable. 

AKCH^AX  ROCKS. 

The  Archsean  rocks,  setting  into  the  westward  of  this  Triassic  belt  and  occupying  the  whole  of  the  middle  and 
western  parts  of  the  state,  form  one  of  the  most  important  sources  of  building  stone  in  Xorth  Carolina.  They 
furnish  flue  gray  granite  of  superior  quality  at  many  points.  These  granites  iu  many  cases  diiier  but  little  fi-ora 
those  quarried  iu  the  Xew  Eugland  states,  but  have  not  the  advantage  of  being  so  near  the  sea-board  as  to  be 
accessible  by  water  transportation ;  they  are  usually  massive,  showing  scarcely  any  signs  of  stratification,  but  gneiss 
of  good  quality  for  building  purposes  is  abundant.  Specimens  of  granite  were  forwarded  by  Professor  Kerr  from 
Charlotte  and  from  Davidson  College,  Jleckleubnrg  county;  Lexington,  Davidson  county;  from  various  points  iu 
Alamance  county;  Louisburg  and  Cedar  Rock,  Franklin  county;  Salisbury,  Rowan  county;  Asheville,  Buncombe 
county;  Rockingham,  Richmond  county ;  Daubury,  Stokes  county ;  Mount  Airy,  Surry  county  ;  Winston,  Forsyth 
county ;  Concord,  Cabarnts  county :  Garibaldi  and  Gastonia,  Gaston  county ;  Tosneot,  Edgecombe  county ; 
Greensboro',  Guilford  county ;  jNlount  Mourne  and  Mooresville,  Iredell  county ;  Oxford,  Granville  county ; 
Warrenton,  Warren  county;  Buckhorn  Falls,  Harnett  county;  Shelby,  Cleaveland  county;  red  granite  from 
Coteutney  creek,  near  the  Weldon  railroad,  Wilsoh  county;  gneiss  from  near  Greensboro'  and  Jamestown, 
Guilford  county;  Henderson,  Vauce  county;  Shelby,  Cleaveland  county;  near  Louisburg,  Franklin  county; 
Henry's  station,  McDowell  county;  Morganton,  Burke  county;  Hickory,  Caldwell  county;  Statesville  and 
Mooresville,  Iredell  county;  Northington's  ferry,  Harnett  county;  and  Raleigh,  Wake  county. 

The  granites  and  gneisses  at  most  of  these  localities  have,  so  far,  only  been  slightly  used  for  local  purposes. 
The  following  notes  afford  some  iuformation  respecting  their  nature  and  availability  for  building  purposes  at  some 
of  the  different  localities : 

Ten  miles  northeast  of  Greensboro',  Guilford  county,  the  gneiss  shows  no  observable  traces  of  iron  or  other 
material  to  produce  disintegration,  and  the  exposed  surface  is  sound  and  durable.  The  blocks  lying  at  the  quarry 
seem  nearly  as  fresh  as  when  first  quarried.  This  quarry  was  first  opened  some  years  before  the  late  war,  furnishing 
good  rock  for  mill-dams  in  the  neighborhood.  Subsequently  some  stone  was  quarried  for  other  purposes  during 
the  war  and  near  its  close,  but  no  regular  quarrying  has  been  done  there  since.  The  material  varies  from  medium 
fine  to  rather  coarse  in  texture;  it  is  gray,  fairly  uniform,  works  with  comi)arative  ease,  and  splits  readily  in 
rectangular  blocks  and  in  any  desirable  thickness.  The  surface  exposure  at  the  opening  indicates  the  presence 
of  an  extensive  supply  of  the  material.  The  stratum  in  which  this  quarry  occurs,  or  the  line  of  its  outcrop,  was 
traced  for  some  distance  in  a  general  northeast  direction,  and  iu  it  two  or  three  thin  exposures  were  found, 
indicating  the  probable  presence  of  good  material  in  considerable  quantity. 

Ten  miles  west  of  Greensboro'  is  found  a  gray,  medium-fine  to  coarse  gneiss,  used  to  some  extent  for  railroad 
work  and  for  ordinary  builduig  purposes.  The  quarry  is  located  about  3  miles  north  of  Frieudshij),  a  small  station 
on  the  line  of  the  jSTorthwestern  Xorth  Carolina  railroad,  so  that  the  fiicilities  for  transportation  are  fair. 

On  the  line  of  the  North  Carolina  railroad,  near  Lexington,  the  granite  has  been  quarried  to  some  extent  for 
railroad  and  local  i)ur])oses;  the  material  is  fairly  uniform  and  of  medium-fine  to  coarse  texture,  and  varies  in 
color  from  gray  to  bluish-gray.  The  facilities  for  transportation  at  present  are  not  good.  There  are  other  granite 
ledges  in  this  vicinity,  however,  which  are  more  accessible,  and  the  facilities  for  quarrying  are  favorable. 

At  the  shops  of  the  North  Carolina  railroad,  in  Alamance  county,  granite  is  found  which  is  above  the  average 
in  quality  both  as  to  durability  and  the  ease  with  which  it  can  be  worked.  It  is  fine,  cveu-grained,  and  light  gray  to 
gray  in  color.  Though  no  very  considerable  opening  has  been  made,  there  are  indications  of  the  existence  of  a 
considerable  quantity  of  this  stone  in  the  vicinity.  The  stone  is  much  used  by  residents  of  the  vicinity,  and  is 
highly  esteemed.    Specimens  of  it  may  be  seen  in  monuments  and  bases  at  Graham,  North  Carolimv,  and  elsewhere. 
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Two  miles  north  of  the  North  Carolina  llailroad  shops  the  granite  underlies  a  considerable  extent  of  ground, 
and  crops  out  in  such  a  way  as  to  indicate  accessibility  and  ease  of  working.  The  outcrops  on  tlu;  hillsides  are 
very  favorably  located  for  quarrying,  and  present  an  exception  to  the  general  rule  in  this  vicinity,  as  the  strata 
are  not  tilted.  An  examination  of  the  specimens  sent  from  this  place  by  Professor  Kerr  indicates  that  the  granite 
beds  in  this  region  underlying  considerable  depth  of  earth  promise  to  afl"ord  a  material  much  better  in  working 
qualities,  as  well  as  more  even  in  structure,  than  that  commonly  found  on  the  surface  or  at  outcropping  i>oiiits. 

At  Louisburg,  Franklin  county,  a  medium-fine,  uniform,  gray  granite  is  found.  It  was  used  in  the  construction 
of  the  jail  at  Louisburg.  The  rock  comes  to  the  surface  in  great  masses,  being  bare  for  many  rods  and  at  several 
points  in  and  near  the  town. 

Four  miles  south  of  Salisbury,  Rowan  county,  is  found  a  medium-fine,  uniform,  gray  granite.  The  rock  crops 
out  in  a  huge  ledge  called  Dunn's  mountain,  in  fact,  it  constitutes  a  range  of  high  hills  running  northeast  and 
southwest,  and  .'500  or  400  feet  above  the  surrounding  country.  On  the  summit  of  Dunn's  mountain  the  rock 
projects  above  the  surface  iu  huge  bowlder-like  masses  from  15  to  20  feet  high,  some  of  them  containing  hundreds 
of  tons.  The  process  of  quarrying  is  merely  the  splitting  of  these  masses.  Some  of  these  blocks  contain  minute 
octohedral  crystals  of  magnetite  disseminated  through  the  mass,  which  nniy  be  easily  removed  from  a  powdered 
specimen  with  a  magnet.  They  do  not  affect  the  quality  of  a  stone,  and  discolor  it  only  for  a  short  lime  on  a 
dressed  surface. 

Near  Henderson,  Vance  county,  a  gray,  rather  fine  grained  gneiss  of  very  uniform  texture  is  (luairied,  chiefly 
for  railroad  construction  :  it  was  employed  iu  the  construction  of  bridges  over  Haw  and  Deep  rivers,  the  foundation 
of  the  post-office  at  Ealeigh,  and  other  structures.  This  material  works  well  and  easily,  is  comparatively  hard, 
very  durable,  and  is  much  used  in  the  neighboring  region. 

Seven  miles  below  Asheville,  Buncombe  county,  a  granite  of  fine  and  uniform  texture  is  quarried  for  local 
purposes;  it  is  a  light  gray  in  cohu',  is  easily  wrought,  splits  readily  into  any  regular  form  and  size,  and  stone- 
cutters prefer  it  to  any  other  rock  in  the  region. 

The  gneiss  near  Jamestown,  (iuilford  county,  has  been  employed  to  some  extent  for  railroad  work  and  local 
purposes,  and  was  used  iu  the  construction  of  bridge  piers  at  Deep  river,  on  the  railroad.  It  is  a  fine,  even-grained, 
gray  gneissoid  granite,  and  gives  strong  indications  under  the  hammer  of  worknig  unusually  well.  The  nearest 
point  on  the  railroad  is  3  miles. 

At  ;Mount  Airy,  Surry  county,  the  gr.anite  forms  a  ridge;  it  appears  either  at  the  surface  or  a  few  feet  below, 
and  outcrops  at  short  intervals  within  a  radius  of  2^  miles  of  the  place.  One  hill,  within  a  mile  of  Mount  Airy,  120 
feet  high  shows  an  exposure  of  about  -10  acres  of  this  rock  extending  from  its  base  to  the  top.  The  granite  shows 
no  jointage  structure,  and  the  hill  is  to  all  appearances  an  unbroken  mass.  The  granite  splits  readily,  is  quarried 
and  dressed  with  great  facility  in  blocks  of  enormous  size,  and  is  of  a  durable  character. 

Four  miles  south  of  Winston,  Forsyth  county,  the  granite  is  a  dark  gray  in  color  and  splits  readily  into  re(]uired 
shapes.  The  stone  is  quite  uniform  iu  texture  and  structure,  though  the  amount  of  (juartz  contained  varies 
somewhat  in  different  parts  of  the  quarry.  This  granite  is  durable  and  has  been  used  for  ordinary  stone-work  in 
the  vicinity.  It  takes  a  fine  polish  and  looks  well  when  bush-hammered,  but  as  yet  there  has  been  no  demand  for 
the  material  in  fine  construction.    There  is  an  inexhaustible  supply,  and  blocks  of  any  required  size  may  be  obtained. 

Nine  miles  south  of  Salisbury,  Kowan  county,  there  is  a  homogeneous,  durable,  feldspathic  granite  of  a  pinkish  color 
which  is  used  for  sills,  steps,  culverts,  and  like  work.  The  ledge  has  an  extensive  surface  exposure,  and  a  jointage 
structure  which  aids  materially  in  its  working.     The  stone  can  be  readily  obtained  in  blocks  of  any  required  size. 

Ten  miles  south  of  Salisbury  a  very  hard,  dark,  granitic  rock  has  been  quarried  chiefly  for  the  rougher  purposes 
of  construction,  such  as  streets,  curbs,  and  door  and  window  sills.  It  contains  quite  a  large  percentage  of  quartz, 
is  compact  and  durable  and  is  susceptible  of  good  polish,  although  not  so  well  adapted  to  ornamental  work  as 
are  other  rocks  in  the  vicinity.  There  is  a  cap-rock  4  feet  in  thickness,  which  has  been  chiefly  used,  as  it  is  apparently 
unaffected  by  the  weather.    This  ledge  presents  several  acres  of  surface  exposure. 

At  Barringer's  mill,  Eowan  county,  a  very  hard  quartzose  granite,  locally  called  "  millstone  grit ",  is  considerably 
used  for  millstones,  and  to  some  extent  as  a  building  material.  It  is  found  in  large  exposures  12  miles  north  of 
Concord  and  11  miles  south  of  Salisbury.  This  stone  is  quite  homogeneous  and  uniform  as  the  outcrop  is  traced 
north  and  south  from  the  quarry,  and  the  supply  is  inexhaustible. 

A  fine,  uniform,  gray  granite  is  found  0  miles  northeast  of  Concord,  Cabarrus  county.  On  the  :iIount  Pleasant 
road,  in  this  county,  the  stone  has  an  exposure  where  it  has  been  blasted  out  in  grading.  It  has  an  outcrop  iu 
two  directions,  that  crossing  the  road  having  a  general  direction  a  little  east  of  north,  while  the  other  has  a  general 
direction  at  right  angles  to  this.  The  seccmd  outcrop  can  be  traced  for  a  quarter  of  a  mile.  This  material,  owing 
to  its  tine  grain  and  compact  structure,  is  suscejitible  of  a  good  polish.  It  is  of  a  light  pink  color  and  s])lits  readily 
into  regular  shapes. 

A  coarse-grained  porphyritic  granite  is  quarried  3  miles  north  of  Garibaldi,  Gaston  county,  chiefly  for  trimmings, 
curbs,  bases,  and  monuments,  but  it  has  also  been  used  n  great  quantity  for  bridges  and  other  building  purposes. 
There  are  two  outcrops  iu  bluffs  li  miles  apart,  both  being  very  favorably  located  for  quarrying.  This  is  a  good, 
durable  granite,  works  easily,  and  is  susceptible  of  a  good  polish.    It  can  be  obtained  in  blocks  of  any  desired  size. 
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At  Gastouii),  on  the  Dallas  road,  in  Gaston  county,  a  Lard,  fine-grained  poi-jjliyritic  granite  is  quarried  to  some 
extent  for  ordinary  building  purposes.  The  ledge  forms  a  hill  on  the  west  side  of  Long  creek,  lA  miles  from  the 
crossing  of  the  Dallas  and  Gastonia  road.  It  is  hard,  compact,  takes  a  fine  polish,  is  a  durable  stone,  well  adapted 
to  all  ordinary  building  purposes,  and  was  used  in  the  construction  of  the  courthouse  in  Dallas.  Its  highly 
porphyritic  structure  renders  it  somewhat  difficult  to  give  it  a  fine  dressing,  but  it  sjdits  readily  into  regular  shapes. 
The  supply  is  inexhaustible,  readily  accessible,  and  blocks  of  any  required  size  may  be  obtained. 

One  and  a  half  miles  northwest  of  Shelby,  Cleaveland  county,  there  is  a  fine  hornblendic  gneiss.  It  is  a  very 
handsome  stone,  splitting  remarkably  well  iu  planes  parallel  to  those  of  its  lauiiuation.  This  rock  seems  to  harden 
on  exposure.  The  outcrops  and  surface  exposure  extend  half  a  mile  in  length.  There  is  quite  a  large  quantity 
of  stone  accessible,  but  the  exposure  most  favorable  for  quarrying  is  in  a  l)lulf  some  80  feet  in  height. 

At  the  point  where  the  Wilmington  and  Weldou  railroad  crosses  Cotentuey  creek,  in  Wilson  county,  a  red 
feldspathic  granite,  uniform  in  texture  and  structure,  is  found.  It  works  easily,  splitting  readily,  and  takes  a 
beautiful  i)olish.  This  rock  has  not  yet  been  quarried  for  general  purposes,  having  only  been  used  for  the  piers  of 
bridges  and  other  railroad  structures.  The  rock  is  found  outcropping  on  both  sides  of  the  creek,  and  is  traced  for 
a  mile  or  more  up  stream.    At  George  Barefoot's  mills  it  crops  out  iu  a  ledge  40  feet  above  the  bed  of  the  creek. 

Two  and  a  half  miles  north  of  Tosneot,  on  the  Wilmington  and  Weldou  railroad,  in  Edgecombe  county,  a  dark 
gray,  rather  coarse  porphyritic  granite  of  excellent  quality  is  quarried  to  a  considerable  extent  for  general  building 
purposes.  It  is  used  chielly  by  the  Wilmington  and  Weldou  railroad  in  the  constructiou  of  bridges,  culverts,  etc., 
and  there  is  a  railroad  into  the  quarry.  The  stoue  is  much  used  iu  Wilmington  for  street  curbing  and  general 
building  purposes.  It  splits  readily,  but  is  quite  hard.  The  outcrop  can  be  traced  for  a  quarter  of  a  mile,  and  the 
rock  can  be  had  iu  any  quantity.  There  is  a  quarry  of  stone  differing  a  little  from  this  in  texture  at  Eocky  Mount, 
S  miles  to  the  northwest  of  this  point. 

Ten  miles  east  of  Greensboro',  on  the  line  of  the  Korth  Carolina  railroad,  in  Guilford  county,  the  granite  is 
not  now  quarried  except  for  occasional  local  purposes.  The  stoue  here  is  of  rather  variable  quality,  but  good 
material  was  obtained  for  the  large  arched  culvert  over  Eock  creek,  about  a  mile  east  of  the  quarry.  The  stoue  is  of 
medium  and  coarse  grain  and  of  fair  quality.  The  outcrop  at  various  points  in  the  neighborhood  indicates  that 
better  openings  than  the  one  mentioned  might  be  found  near  by,  and  that  a  well-developed  quarry  on  this  ledge 
would  produce  building  stone  of  excellent  quality  as  soon  as  the  surface  rock  is  removed. 

The  red  granite  2  miles  southwest  of  Hillsboro',  Orange  county,  has  as  yet  only  been  used  bj"  the  North 
Carolina  Eailroad  Company.    It  is  a  superior  and  beautiful  building  stone,  and  takes  a  fine  polish. 

The  gneiss  near  Louisburg,  Franklin  county,  is  of  a  iiinkish-gray  color,  fine  iu  texture,  and  works  well ;  there 
is  an  extensive  surface  exposure  of  the  rock. 

A  comx^act,  hard  granite,  coarse  to  medium  in  texture,  is  quarried  locally  for  foundations  at  Cedar  Eock,  9 
miles  east  of  Louisburg.  The  stone  is  found  iu  a  surface  exposure  of  several  acres,  and  the  supply  is  inexhaustible. 
The  top  bed  of  I'ock  is  of  a  whitish  color,  while  the  bed  immediately  underlying  it  has  a  decided  red  tinge.  The  stone 
is  very  durable. 

A  fine-grained  hornblendic  gneiss  is  found  1  mile  east  of  Henry's  station,  McDowell  county.  It  has  been  used 
chiefly  in  railroad  construction,  and  the  quarry  was  quite  extensively  operated  during  the  construction  of  the 
Western  North  Carolina  railroad.  The  stoue  obtained  from  it  is  very  compact  and  hard,  and  when  polished 
presents  a  handsome  appearance. 

The  gneiss  2i  miles  west  of  Morganton,  Burke  county,  is  fine  in  texture  and  works  readily,  having  quite  a 
perfect  cleavage  in  one  direction.    It  outcrops  in  a  bluff  which  gives  a  good  quarry  face. 

The  granite  on  the  Carolina  Central  railroad,  3  miles  west  of  Eockingham,  Eichmond  county,  is  coarse  and 
por2>hyriti(;  in  texture,  and  has  a  peculiar  olive  color  unlike  any  other  stoue  iu  the  state.  The  rock  projects  above 
the  suriace  in  bowlder-like  masses  from  10  to  15  feet  high,  and  extends  along  the  railroad  for  half  a  mile.  Its 
principal  use  thus  far  has  been  in  railroad  constructiou. 

The  gneiss  4i  miles  northwest  of  Hickory,  on  Catawba  river,  Caldwell  county,  is  a  handsome  stone,  but  has  as 
yet  only  been  used  for  railroad  work.  It  is  easily  quarried,  and  the  facilities  for  transportation  are  good.  The  stone 
is  fine  and  comjjact  in  texture,  and  stands  exposure  well.  It  has  an  outcrop  in  a  bluff  on  the  bank  of  the  river 
which  gives  a  quarry  face  some  75  feet  iu  height. 

A  fine,  compact,  gray  granite  has  been  quarried  for  railroad  bridges,  and  to  a  limited  extent  for  other  i)ur]ioses 
of  construction,  5  miles  south  of  Statesville,  at  Poison  Springs,  a  mile  west  of  the  Atlantic,  Tennessee,  and  Ohio 
railroad,  in  Iredell  county.  It  shows  a  good  exposure  and  is  easily  worked.  The  strata  iu  the  quai-iy  have  a  dip 
of  20°  to  the  northeast  and  a  strike  northwest  and  southeast. 

A  mile  southeast  of  Davidson  College,  iu  Mecklenburg  county,  a  fine  hornblendic  granite  of  excellent  (juality 
for  building  purposes  is  found.  There  is  but  little  stripping,  and  a  large  amount  of  good  stone  might  be  obtained 
near  the  surface. 

A  beautiful  white  feldspathic  granite  has  been  (piarried  for  local  purposes  5  miles  southeast  of  Davidson 
College  and  4  miles  east  of  the  Atlantic,  Teunessee,  and  Oliio  railroad,  in  Mecklenburg  county.     It  is  of  a  uuiform, 
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rather  coarse  texture,  and  carries  a  large  percentage  of  biotite,  wlii(;li  gives  it  a  spotted  appearance.  This  stone 
has  an  extensive  surface  exposure  of  about  half  an  acre.  It  is  bard,  but  spbts  readily  into  regular  shapes.  The  ledge 
has  a  dip  to  the  northwest  of  15°,  and  strikes  northeast  and  southwest. 

The  granite  at  Mount  Mourne,  Iredell  county,  is  of  a  coarse  porphyritic  texture,  stands  exposure  well,  and  is 
suited  for  oi'dinary  building  pur])oses.  There  is  an  extensive  surface  exposure  of  the  rock,  and  it  can  be  had 
in  any  quantity.     Although  the  texture  is  coarse,  the  stone  is  compact  and  takes  a  good  polish. 

A  hard,  dark-colored  horubleudic  granite  of  fine  texture  is  quarried  to  a  limited  extent  for  building  purposes, 
bridges,  and  culverts,  3  miles  east  of  Mooresville,  on  the  Atlantic,  Tennessee,  and  Ohio  railroad,  in  Iredell  county. 
The  rock  carries  some  pyrite,  but  not  enough  to  affect  seriously  its  weathering  qualities.  The  ledge  has  a  strike 
north  and  south,  which  can  be  traced  by  a  surface  outcrop  for  three-quarters  of  a  mile. 

Three-quarters  of  a  mile  from  Mooresville,  Iredell  county,  are  two  varieties  of  quartzose  gneiss,  which  have  a 
well-marked  line  of  contact.  They  are  like  in  structure  and  composition,  but  differ  remarkably  in  color.  These 
stones  work  well  and  are  durable.  The  outcrop  occurs  in  the  side  of  a  hill,  and  can  be  traced  for  a  quarter  of  a 
mile.  The  materials  would  take  a  good  polish,  and  from  their  texture,  composition,  and  color  it  may  be  inferred 
that  they  would  be  invaluable  for  ornamental  as  well  as  for  general  purposes.  The  direction  of  the  outcrop  is 
northeast  and  southwest,  and  there  is  a  dip  of  10°  to  the  northwest. 

At  Warreuton,  Warren  count.y,  a  white  porphyritic  granite  is  much  used  for  local  building  ]iurposes,  and  was 
used  in  the  construction  of  the  jail.  The  stone  stands  exposure  well ;  there  is  a  large  surface  exposed,  and  the 
ledge  is  so  situated  that  quarrying  operations  could  be  conducted  with  comparative  ease. 

Nine  miles  southwest  of  Warrentou  there  is  a  ledge  of  very  pretty  finegrained,  rather  dark  gray  granite.  It 
has  been  used  locally  for  monuments,  steps,  posts,  and  work  of  that  class.  It  is  used  in  the  construction  of  the 
"Annie  Lee"  monument. 

At  Xorthiugton  ferry,  16  miles  from  Lockville,  Harnett  county,  thei'e  are  outcrops  of  line  schistose  and  slightly 
calcareous  gneiss  in  the  bluff  of  the  river.  The  material  splits  very  readily  along  the  plane  of  lamination,  but 
with  difficulty  in  other  directions. 

A  gray  porphyritic  granite  has  been  quarried  at  Buckhorn  falls,  on  the  Cape  Fear  river,  Harnett  county,  for 
the  construction  of  canal  locks  and  dams.    There  are  good  facilities  for  transportation  by  river  and  by  railroad. 

At  Raleigh.  Wake  county,  a  quarry  has  been  opened  in  a  bare  surface  exposure  and  driven  to  a  depth  of  40 
feet;  it  has  been  operated  mainly  to  furnish  material  for  the  penitentiary  building,  but  the  stone  is  also  used  for 
culverts,  flagging,  and  works  of  that  class  in  Ealeigh.  It  is  a  gneiss  of  fine  to  medium  texture.  At  another  quarry 
in  the  vicinity  a  fine-grained  gray  gneiss  has  been  quarried  for  general  building  purposes  for  the  last  75  years. 
It  was  used  in  the  construction  of  the  capitol  and  to  some  extent  in  the  penitentiary  buildings  at  Raleigh. 

A  short  distance  from  the  Carolina  Central  Railroad  track,  at  Charlotte,  Mecklenburg  county,  the  leopardite 
porphyry  is  found — so  called  from  the  peculiar  spotted  appearance  of  the  rock.  It  has  been  used  locally  for  curbs, 
sills,  steps,  and  other  building  purposes.  There  are  few  joints  in  the  ledge,  and  blocks  of  any  desired  size  may 
be  obtained.  The  joints  are  so  disposed  as  to  give  the  natural  blocks  a  rhomboidal  shape.  It  takes  a  fine  polish 
and  is  a  beautiful  ornamental  stone,  but  difficult  to  work. 

MARBLE  AND  LIMESTONE. 

Professor  Kerr  forwarded  specimens  of  marble  and  limestone,  representing  ledges  of  importance  as  sources 
of  building  material,  from  the  following  localities  :  3i  miles  northeast  of  Murphy,  Cherokee  county ;  Valley  Town, 
19  miles  northeast  of  Murphy ;  li  miles  from  Red  Marble  gap,  Macon  county;  Warm  Springs,  Madison  county  ; 
and  10  miles  north  of  Marion,  McDowell  county. 

These  marbles  and  limestones  are  of  Archaean  age,  according  to  Professor  Kerr,  excepting  the  limestone  at 
Warm  Springs,  which,  he  states,  may  be  of  later  age. 

Xear  Murphy  two  very  distinct  marbles  outcrop  together,  one  white,  fine,  and  changing  to  somewhat  darker 
color  on  exposure,  while  the  other  is  quite  dark  and  somewhat  striped.  The  white  rock  is  somewhat  cut  up  by 
joiutage,  while  the  other  has  a  massive  structure  and  can  be  readily  sawed  into  blocks  of  any  shape  and  size. 
The  stone  has  been  worked  to  some  extent,  but  never  sufficiently  to  procure  a  good  quarry  face.  The  dark  marble 
is  close,  compact,  has  a  metallic  ring,  and  takes  a  beautiful  polish. 

Nineteen  miles  northeast  of  Murphy  there  is  a  gray  marble  with  white  stripes,  which  is  fine  and  compact  in 
texture  and  polishes  well.  No  quarrying  has  been  done  here,  yet  blocks  of  any  size  can  be  readily  obtained.  The 
strike  of  the  strata  is  southwest  and  northeast,  the  dip  80°  east.  In  the  same  vicinity  a  light  gray  marble  of  fine 
and  compact  texture,  and  susceptible  of  a  fine  polish,  can  be  had  in  large  quantity,  having  an  extensive  outcrop 
in  two  places;  dip  80°  east;   strike,  southwest  and  northeast. 

At  still  another  place  in  this  vicinity  two  marbles  are  found  outcropping  together,  one  of  a  smoky-white  color, 
and  the  other  of  a  dark  or  variegated  color;  both  are  classed  high  as  ornamental  stones,  and  are  susceptible  of  a 
fine  finish. 
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One  and  one-lialf  miles  below  Red  Jlarblo  gap  there  is  a  inarblc  which  has  a  very  extensive  outcrop.  It  occurs 
in  the  side  of  the  mountain  in  ledges  150  feet  or  more  in  height.  In  color  it  is  varied,  being  of  a  flesh-color,  striped 
with  blue,  yellow,  or  both.  It  is  close,  fine,  and  <!omi)act  in  texture,  takes  a  beautiful  i)olisli,  and  can  be  obtained 
in  blocks  of  any  size.  A  railroad  in  course  of  construction  will  pass  by  the  base  of  this  cliff,  and  there  is  excellent 
water-power  three-quarters  of  a  mile  below  for  sawing.  The  outcrops  of  these  marbles  are  on  the  west  bank  of  the 
Nantehala  river  for  a  distance  of  3A  miles,  and  seem  to  overlie  a  coarse  slate  which  dips  <J()o  to  the  southeast.  The 
direction  of  the  strike  of  the  strata  is  east  by  north. 

Near  Warm  Springs,  IMadison  county,  the  formation  which  Safford  considers  the  Knox  dolomite  crosses  the 
French  Broad,  rising  in  steep  cliffs  along  the  river  on  both  sides  to  a  height  of  40  or  50  feet.  It  is  limestone  of  a 
gray  to  light  ash  color,  fine  and  uniform  in  texture.  It  has  as  yet  been  but  little  used,  as  the  region  is  thinly  settled, 
but  it  is  a  good  material  for  ordinary  building  purposes. 

The  dolomitic  limestone  10  miles  north  of  INIarion,  McDowell  county,  has  not  as  yet  been  much  used  for 
purposes  of  construction,  but  is  well  adapted  for  general  building  purposes  and  for  ornamental  work.  The  surface 
rock  is  much  cut  by  a  jointage,  but  as  the  stone  outcrops  in  the  side  of  a  hill  it  is  easy  to  reach  a  depth  which 
will  avoid  this  difficulty.     It  varies  in  color  from  steel-gray  to  white. 

SOAr-STONE. 

S])ecimens  of  talc  or  soap-stone  representing  ledges  of  importance  were  forwarded  by  Professor  Kerr  from  the 
following  points :  7  miles  northeast  of  Murphy,  Cherokee  county ;  4J  miles  from  Greensboro',  Guilford  county ; 
Nantehala  river,  Cherokee  county;  from  near  the  North  Carolina  Kailroad  shops,  Alamance  county;  and  from 
Deep  river,  IMoore  county. 

It  is  all  of  Archsean  age,  according  to  Professor  Kerr.  It  has  been  used  to  a  limited  extent  for  chimneys, 
fire-places,  hearths,  lining  for  furnaces,  and  cemetery  work. 

A  pure  talc  is  found  on  theNautehala  river  5  miles  below  the  Red  Marble  gap,  and  again  6  miles  east  of 
Murphy,  on  the  line  of  the  Georgia  and  North  Carolina  railroad.  At  the  last-named  place  the  talc  has  an  outcrop 
with  white  marble  in  a  ledge  of  considerable  extent. 

At  another  point  on  the  Nantehala  river,  in  Cherokee  county,  there  is  a  very  pure  talc,  translucent,  in  thiu 
plates,  and  has  been  much  used  as  a  white-earth.  Thousands  of  tons  have  been  hauled  to  the  railroad  and  shipped 
to  New  York,  ground  and  bolted.     It  is  equal  to  the  finest  Fi-encb  chalk. 

On  the  Deep  river,  in  Moore  county,  the  soap-stone  is  very  flue  grained  pyrophillite.  The  layers  are  usually 
less  than  a  foot  in  thickness ;  it  has  been  chiefly  ground  aud  bolted  and  used  as  a  white-earth ;  much  of  it  is  also 
employed  for  lining  furnaces  and  building  hearths  and  furnaces.  It  is  used  locally  and  shipped  to  New  York  in 
large  quantities. 

The  method  of  transportation  is  by  boat  15  miles  to  the  Cape  Fear  and  Yadkin  Valley  railroad. 

FLORIDA. 

E.  A.  Smith,  in  the  American  Journal  of  Science,  April,  1881,  gives  the  following  remarks  concerning  the 
geology  of  Florida : 

Almost  the  whole  state  of  Florida,  including  the  middle  and  Tvestern  parts  of  the  peninsula,  has  for  its  undcrlyius;  formation  the 
white  or  orbitoides  limestone  of  Vicksburg  (Upper  Eocene)  age.  This  is  bordered  ou  the  east  by  a  stratum  of  Miocene  limestone,  and  the 
edge  of  the  whole  peninsula,  together  with  the  southern  part,  including  the  everglades,  is  of  post-Pliocene  or  recent  formation.  The 
keys  are  of  this  recent  age,  and  the  coral  limestones,  which  have  been  much  used  there,  are  composed  of  fragments  of  the  same  animals 
as  now  live  in  the  gulf.  The  Hawthorne  stone  is  of  Eocene  age  and  contains  bones,  etc.,  that  identify  it.  These  Vicksburg  limestones, 
more  or  less  covered  by  beds  of  stratified  pebbles,  sand,  clay,  and  marl,  form  the  soil  of  the  state. 

The  orbitoidcs  (Upper  Eocene)  limestone  is  not  quarried  to  any  considerable  extent  owiug  to  the  small  demand  for  stone  of  any  kind, 
but  it  is  locally  used  for  chimneys  and  house  pillars  in  towns  in  every  section  of  the  state  ;  in  Gainesville  aud  neighborhood  it  is  much 
used.  This  limestone  is  often  simply  a  mass  of  shells,  and  sometimes  orbitoides  mantelli  is  the  almost  exclusive  constituent.  The  Saint 
Augustine  coquina,  or  shell-limestone,  is  used  to  some  extent  for  local  building  purposes  in  Florida.  A  specimen  forwarded  to  the  National 
Museum,  by  C.  M.  Terry,  was  taken  from  the  basement  of  a  house,  and  was  probably  quarried  a  century  or  more  ago.  Other  specimens 
recently  taken  from  thequarry  are  in  the  collection,  and  by  comparing  the  two  it  is  seen  tliat  the  eoquina  is  a  durablestoue  in  the  climate 
of  Florida,  though  there  is  uo  doubt  it  would  rapidly  disintegrate  in  the  more  severe  climate  of  the  northern  states.  The  quarries  are 
not  operated  at  present ;  they  are  located  on  Anastasia  island,  about  2  miles  from  Saint  Augustine.  The  rock  lies  very  near  the  surface 
none  of  the  excavations  are  more  than  (i  or  8  feet  deep.  The  stono  can  l>e  cut  with  an  ax,  and  is  taken  out  in  such  shape  and  size  as  is 
required  for  building.  The  old  city  of  San  Augustine  was  built  wholly  of  this  rock;  the  quarries  were  evidently  opened  more  than  200 
years  ago,  as  there  are  houses  and  broken  sections  of  walls  which  are  <dder  than  this.  Fort  Marion  is  built  partly  of  eo(iuina.  This  fort 
as  it  is  at  present  dates  from  about  the  middle  of  the  eighteenth  century.  There  is  a  large  number  of  houses  in  the  city  that  were  built 
one  hundred  years  ago. 

On  entering  a  house  built  of  the  coquina  a  seuse  of  dampness  aud  a  cool,  moist,  atmosphere  is  experienced.  The  rock  seems  to 
possess  the  capacity  of  receiving  and  holding  the  moisture  of  the  atmosphere;  for  this  reason,  and  because  wood  aud  bricks  are  cho.'»per, 
the  coquina  is  not  now  extensively  used  for  buildiug  stone. 

There  is  another  material  near  Saint  Augustine  which  is  called  the  "  shell"  sandstone ;  it  is  formed  on  the  beaches  there  by  the 
grinding  >ip  of  the  shells  by  the  sand,  which  is  more  or  less  like  that  found  on  all  our  beaches,  except  that  where  this  material  is  formed 
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the  shells  arc  more  abundant.  It  is  a  rrcmt  formation  and  is  hardened  by  the  lime  in  the  sea-water,  which  is  doubtless  derived  from  the 
shells.  These  shells  are  almost  entirely  bivalve  or  laniellibrauehs,  and  perhaps  a  few  gasteropods.  Mr.  Rathburnof  the  Smithsonian 
Institution  says  that  almost  all  of  them  iirv  lamcllibrauehs. 

Another  interesting  example  of  this  shell-limestone  and  the  manner  in  which  it  is  formed  is  given  by  Professor  Hartt  in  a  publication 
concerning  a  sandstone  on  the  Brazilian  coast,  revised  by  Richard  Rathburn,  and  published  in  the  American  Naturalist  of  June,  1879.  It 
is  shown  that  these  reefs  are  composed  of  analogous  material  to  the  Florida  eoquina,  though  they  contain  more  siliceous  matter.  The 
solidification  is  mostly  confined  to  the  zone  which  lies  just  above  and  below  the  level  of  low  tide,  and  the  solidified  material  rests  upon 
an  insecure  foundation  of  loose  material.  The  formation  is  accounted  for  in  the  following  manner:  The  waters  of  the  tropical  seas  are 
highly  charged  with  calcium  bicarbonates;  as  the  tide  rises  this  water  is  absorbed  by  the  porous  sand,  and  on  the  retreat  of  the  tide  the 
solution  is  concentrated  by  evaporation,  aided  by  frhe  intense  heat  of  the  sun,  and  the  solution  becomes  saturated  in  the  sand  both  above 
and  below  the  level  of  low  water.  The  consolidation  is  also  aided  by  lime  holding  solutions  which  filter  through  these  stones  from  the 
laud.  This  hardening  of  the  sandstone  takes  a  long  time,  as  is  shown  by  the  circumstance  that  these  beaches  which  are  in  the  process  of 
formation  or  disintegration  are  not  hardened. 

At  Key  West  coral  limestone  is  quarried,  and  numerous  public  and  private  buildings  are  erected  of  it.  There  are  no  quarries  now 
■worked  althongh  the  entire  island  is  composed  of  it,  and  in  fact  the  whole  of  southern  Florida  is  a  coral  reef.  This  stone  has  thus  far  only 
been  of  importance  for  local  use. 

There  are  few  stone  quarrie.s  iu  the  state  of  Florida.  At  Hawthorae  Mr.  0.  A.  Siniinon.s  has  opened  a  quarrj-, 
the  stone  of  which  is  said  by  the  state  chemist  to  consist  almost  entirely  of  silica,  possibly  containing  5  or  G  per  cent, 
of  lime,  and  of  a  quality  for  glass-making.  It  contains  petrified  bones,  and  the  geological  age  of  the  formation  is 
Upper  Tertiary.  The  stone  has  been  gotten  out  for  chimneys,  sugar  furnaces,  and  millstones,  and  to  a  limited  extent 
for  building  purposes,  but  has  not  been  shipped,  for  lack  of  means  of  transportation,  but  chimneys  iu  the  neighborhood 
were  built  of  it  thirty  years  ago.  The  rock  is  very  soft  when  first  taken  out  of  the  earth,  but  hardens  on  exposure 
to  the  air  and  sun.  The  largest  stone  taken  out  was  a  cube  with  a  34:-inch  edge,  but  a  cube  two  or  three  times  that 
size  might  be  taken.  The  supply  of  this  material  is  reported  as  inexhaustible,  and  it  is  sold  at  the  quarry  for  2S  cents 
per  cubic  foot.  It  can  be  cut  with  a  hand-saw,  and  two  men  can  cut  out  1,500  bricks  of  a  size  4  by  8  by  16  inches 
iu  a  day,  each  piece  being  equal  to  eight  ordinary  bricks.    A  railroad  vnW  soon  be  built  in  tlie  neighborhood. 

TENNESSEE. 

[Compiled  mainly  from  notes  of  Messrs.  Cotton  and  Gattinger.] 

The  colored  marbles  of  East  Tennessee  are  widely  known  and  quite  extensively  used  in  this  country  for 
ornamental  purposes.  There  are  several  varieties  of  beautifully-variegated  marbles  here  possessing  superior 
qualities,  the  ease  with  which  they  are  dressed  giving  them  an  advantage  over  the  colored  marbles  found  in  the 
Lake  Champlain  region ;  though  these  harder  marbles  are  better  for  tiling  and  for  other  uses  where  the  material  is 
subjected  to  abrasion.  The  East  Tennessee  marbles  have  been  used  for  decorative  work  in  some  of  the  most 
important  buildings  in  our  own  country,  including  the  Capitol  at  Washington. 

The  following  is  a  list  of  some  of  the  buildings  in  which  the  marble  from  the  quarry  of  Mr.  E.  D.  Dougherty, 
near  Mooresburg,  Hawkins  county,  may  be  seen:  United  States  Capitol,  United  States  Treasury,  Washington, 
District  of  Columbia;  state-hou.se,  Columbia,  South  Carolina;  Ninth  National  bank.  Park  National  bank.  Seamen's 
Savings  bank,  Cisco  building,  Grand  Central  hotel.  New  York  city;  residence  of  William  G.  Fargo,  esq., 
Buffalo,  New  York;  Lutheran  church,  southwest  corner  Broad  and  Arch  streets.  Second  Presbyterian  church, 
the  marble  residence  of  George  W.  Childs,  esq.,  Schenck's  building,  and  Guy's  hotel,  Philadelphia,  Pennsylvania ; 
First  National  bank,  Chicago,  Illinois  ;  residence  of  Mrs.  E.  W.  Boyle,  and  that  of  Mr.  John  M.  Mueller,  Cincinnati, 
Ohio.  This  quarry  is  the  oldest  in  East  Tennessee,  having  been  opened  for  the  purpose  of  getting  ornamental 
stone  for  the  Capitol  building  at  Washington.  The  stone  has  not  been  used  for  general  construction  on  account  of 
the  high  price  which  it  commands  for  ornamental  work,  the  price  per  cubic  foot  at  the  nearest  railroad  station  being 
from  $2  to  $3. 

The  marble  from  the  quarry  of  the  Knoxville  Marble  Company  is  used  for  both  construction  and  ornamental 
purposes.  Tliis  is  the  most  extensive  quarry  in  Tennessee,  and  the  oldest  one  iu  the  vicinity  of  Knoxville.  It  was 
opened  by  the  United  States  government  to  get  stone  for  the  construction  of  the  custom-house  and  post-office 
buildings  at  Knoxville,  the  .stone  for  the  outside  of  the  superstructure  being  bush-hammered  and  the  mantels  and 
other  ornamental  pieces  polished.  The  floor  tiling  is  made  of  this  stone  and  Maclure  limestone.  A  considerable 
quantity  of  this  marble  was  also  used  in  the  state  capitol  at  Albany,  New  York.  The  quarry  is  located  at  the 
junction  of  the  French  Broad  and  ITolston  rivers,  and  the  stone  is  carried  by  boat  4  miles  to  Knoxville.  A  bush- 
hammered  surface  of  this  marble  has  a  neariy  white  color,  which,  on  exposure,  becomes  still  whiter.  It  is 
susceptible  of  being  highly  polished,  and  when  so  polished  has  a  pink  tinge  and  shows  wavy,  dark  lines  running 
through  it.  It  is  highly  esteemed  for  mantels  and  table-tops,  because  it  is  not  easily  stained,  and  it  is  also  quite 
largely  used  for  cemetery  work.  Tombstones  which  have  been  exposed  for  thirty  years  do  not  .show  the  slightest 
signs  of  disintegration  or  wear.     The  stone  possesses  sufficient  strength  for  the  heaviest  structures. 

Messrs.  Frierson  and  Morgan  operate  two  quarries  within  2  miles  of  Knoxville,  one  of  them  producing  a  white 
marble  and  the  other  a  pink  material  known  as  Knoxville  marble.  Analyses  made  of  the  white  marble  show  it  to 
be  an  almost  pure  carbonate  of  lime.  Marble  from  this  quarry  was  used  in  the  construction  of  the  custom-house  at 
Memphis,  and  the  shaft  of  the  Leo  monument  at  New  Orleans  is  made  of  it.    The  amount  of  this  marble  which 
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may  here  be  (luarried  is  practically  inexhaustible.  The  piukinarble  quarry  shows  about  the  same  characteristics 
as  the  quarry  of  the  Kuoxville  Marble  Company.  The  former  is  located  on  the  northwest  side  and  the  latter  on  the 
southeiist  side  of  what  is  known  as  the  Knoxville  Marble  basin.  The  limestone  crops  oiit  on  the  west  side  of  the 
pink-raarble  cpiarry  of  Messrs.  Frierson  and  Morgan. 

Near  Chattanooga,  Hamilton  county,  a  bluish-black  limestone  of  the  Lower  Silurian  period  is  quarried  for 
general  building  purposes,  the  stone  being  used  chiefly  in  that  city.  The  quarry  is  very  favorably  located  for 
transportation,  being  on  the  bank  of  the  river.  The  rock  is  broken  up  by  joints,  though  blocks  large  enough  for 
ordinary  purposes  of  construction  can  be  obtained.  It  dresses  quite  easily,  making  a  cheap  as  well  as  durable 
building  material. 

The  Cincinnati  limestone  of  the  Lower  Silurian  period  is  quarried  for  foundations  and  underpinnings  in  the 
vicinity  of  Xashville;  this  material  is  not  of  very  good  (piality,  but  it  is  the  most  accessible  to  the  Nashville  market, 
and  furnishes  most  of  the  stone  for  ordinary  construction  purposes  in  the  city.  The  stratum  of  limestone  quarried 
is  only  a  few  feet  in  thickness,  and  but  a  small  portion  of  the  stratum  is  available  for  building  stone.  At 
a  quarry  known  as  the  Reservoir  quarry,  now  operated  by  Messrs.  Callahan  and  Welsh,  is  a  layer  about  20  feet 
below  the  surface  and  about  7  feet  in  thickness,  which  is  considered  the  best  of  any  found  in  the  vicinity  of 
Nashville,  and  is  the  stone  most  used  for  buildings  in  that  city.  Above  this  layer  there  are  but  from  2  to  5  feet 
in  all  of  stone  suitable  for  building.  The  waste  material  is  used  for  macadamizing  streets,  and  some  of  the 
limestone  is  suitable  for  burning.  Most  of  the  stone  found  in  the  vicinity  of  NashviUe  disintegrates  rapidly  when 
set  on  edge,  and  is  therefore  unfit  for  curbing;  this  rapid  disintegration  is  also  seen  where  the  stone  has  been 
set  on  edge  in  buildings,  but  where  it  is  laid  on  its  natural  bed  it  is  quite  durable;  some  stone  suitable  for  curbing 
is,  however,  obtained  from  the  quarry  known  as  the  College  Hill  and  Vanderbilt. 

OHIO. 

[Compiled  mainly  from  notes  of  Professor  Orton.] 

SANDSTONE. 

Sub-Carboniperous. — Those  rocks  of  the  sub-Carboniferous  period,  called  the  Waverly  group  in  the  Geological 
Survey  of  Ohio,  are  the  most  important  as  to  i^roduction  of  building  stone  in  the  geological  scale  of  the  state.  The 
following  shows  the  arrangement  of  this  formation,  according  to  Professor  Orton: 

1.  Maxville  limestone,  in  patches. 

2.  Logan  group. 

3.  Cuyahoga  shale. 

4.  Berea  shale. 

5.  Berea  grit. 

6.  Bedford  shale. 

No.  1  occurs  but  seldom.  No.  2  consists  of  fine-grained  sandstones  overlying  and  alternating  with  massive 
conglomerates  in  central  and  southern  Ohio.  Its  thickness  is  about  100  feet.  The  Waverly  conglomerate  is  a 
member  of  this  group.  No.  3,  about  300  feet  in  thickness,  is  a  blue  argillaceous  shale  in  many  parts  of  Ohio,  but 
in  many  j)laces  contains  scattered  courses  of  sandstone  of  great  value.  In  southern  Ohio  these  are  concentrated 
and  become  very  valuable.  No.  4  is  from  10  to  30  feet  in  thickness  and  is  the  equivalent  of  the  Waverly  block 
shale  of  southern  Ohio.  No.  .5  is  the  Berea  grit,  the  great  quarry  rock  of  northern  Ohio.  It  is  from  10  to  75  feet  in 
thickness  and  extends  in  a  belt  from  Williamsfleld,  in  the  southeastern  corner  of  Ashtabula  county,  westward  into 
Erie  county,  and  thence  nearly  directly  southward  in  Adams  county  to  the  Ohio  river.  This  stratum  of  sandstone, 
where  it  has  its  best  development,  consists  of  heavy  sheets  with  often  a  course  at  the  top  of  thin  broken  layers 
called  shell-rock.  However,  in  many  localities  these  thin  layers  are  unbroken,  even,  and  compact,  and  are  quarried 
extensively  for  sidewalk  paving.  No.  0  is  from  10  to  100  feet  in  thickness,  and  furnishes  no  building  stone  except 
in  Cuyahoga  county. 

The  line  of  outcroj)  of  the  Berea  grit  across  the  state  from  north  to  south  is  very  near  the  dividing  line  between 
the  formations  of  the  Carboniferous  age  on  the  east,  where  the  building  stone  is  almost  exclusively  sandstone,  and 
the  formations  of  Devonian  and  Silurian  ages  on  the  west,  where  it  is  almost  exclusively  limestone. 

The  Waverly  group,  with  its  well-marked  alternations  of  shales  and  sandstones,  enters  the  state  from 
Pennsylvania  in  its  northeastern  corner.  The  northern  line  of  outcrop  of  the  Berea  grit  in  Ashtabula  and 
Trumbull  counties  is  for  the  nu)st  part  deeply  drift-covered,  and  in  places  it  has  been  cut  out  by  valleys  of  erosion. 
From  Parknum,  in  the  southeast  corner  of  Geauga  county,  it  can  be  traced  in  an  almost  continuous  line  of  outcrop 
around  to  the  Ohio  river.     In  Parknian  township,  as  far  as  exposed,  it  lies  in  thin,  rijjple-nmrked  sheets. 

In  Mesopotaniia,  Trumbull  county,  a  quarry  of  some  imi)ortance  is  worked  by  the  Jlesopotainia  Freestone 
Company,  one  mile  west  of  the  town  center.  The  stone  is  used  for  buildings,  flagging,  bridges,  etc.,  in  the  immediate 
neighborhood,  and  is  of  excellent  cpiality.  The  nearest  railroad  station  is  7  miles  away.  This  company  has  just 
taken  the  contract  to  furnish  the  trimmings  for  the  blocks   now  building  at  Burton,  Geauga  county.      From 
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this  quarry  the  Berea  grit  pas^^es  northward,  aud  its  outcrop  may  be  traced  along  the  line  between  Geauga  and 
Ashtabula  counties  to  the  southeast  corner  of  Lake  county,  where  it  turns  to  the  southwest  and  follows  along  the 
line  between  Lake  and  Geauga  counties  into  Cuyahoga  county. 

The  Berea  grit  is  quarried  al  "Windsor,  in  the  southeast  corner  of  Ashtabula  county.  This  quarry  marks  the 
most  northeasterly  locality  where  the  Berea  grit  has  any  special  economic  value  as  a  building  stone;  though  even 
here  the  stone  is  much  inferior  to  that  to  be  obtained  over  quite  an  extent  of  country  from  Berea,  Cuyahoga  county, 
•westward  to  Berlin  Heights,  Erie  county.  The  pyrites  and  i)rotoxide  of  iron  contained  in  the  stone  at  Windsor 
produce  bad  discoloration  on  exjiosure  to  the  weather.  As  a  source  of  material  for  heavy  masonry  this  locality 
is  invaluable,  as  Ashtabula  county  has  no  other  stone  well  adapted  for  this  purpose,  and  the  Windsor  quarry  has 
furnished  a  large  amount  of  stone  for  heavy  bridge  construction  on  the  railroads  and  highways  in  this  county.  The 
quarry  is  located  about  G  miles  from  the  nearest  station,  and  has  the  same  disadvantage  as  the  Mesopotamia 
quarry  for  shipping  stone. 

The  most  important  quarry  operations  in  these  counties  are  carried  on  in  Howland  township,  3  miles  northeast 
of  Warren,  Trumbull  county.  This  stone  had  been  known  for  many  years,  and  was  worked  in  a  small  way  before 
the  present  company  began  operations.  The  stone  is  adapted  to  the  special  use  of  flagging  on  account  of  the 
extreme  regularity  of  its  beds,  its  composition,  its  strength,  and  its  durability.  In  evenness  of  bedding  it  is 
remarkable  among  the  quarries  of  the  county.  Blocks  10  feet  square  and  U  inches  thick  are  extracted,  which  a 
straight-edge  laid  upon  the  surface  would  touch  at  every  point.  Slabs  but  1  inch  or  2  inches  in  thickness  have 
such  strength  that  they  go  without  question  into  general  use.  Their  fine  grained  composition  causes  them  to  wear 
in  a  uniform  manner,  and  they  always  give  a  good  foothold.  The  only  defect  in  the  quarry  is  that  the  north  and 
south  joints  do  not  run  evenly;  but,  as  these  joints  are  so  far  distant  from  one  another  as  to  preclude  the 
possibility  of  transportation  of  the  included  masses,  this  defect  is  of  but  little  moment.  In  one  case  a  single 
strip  150  feet  long,  5  feet  wide,  and  3  inches  thick  was  raised  in  the  quarry.  The  layers,  although  so  very  closely 
packed  together,  are  perfectly  distinct,  adhering  to  each  other  scarcely  more  than  sawed  planks  in  a  pile. 

All  the  townships  in  this  neighborhood  avail  themselves  of  this  extraordinary  supply  of  flagging,  and  the 
town  of  Warren  is  said  to  be  the  best  paved  town  in  the  state;  Mahoning  avenue  may  be  mentioned  as  exhibiting 
on  its  western  side  some  of  the  finest  flagging  that  has  ever  been  laid.  It  has  been  sent  to  distant  cities  in  northern 
Ohio,  western  IS^ew  York,  and  western  Pennsylvania,  and  examples  of  it  may  be  seen  in  Pittsburgh,  Mansfield, 
Hornellsville,  Akron,  etc.    It  has  been  used  for  general  building  purposes  to  a  limited  extent. 

The  quarries  are  drained  by  ditches  with  a  constant  good  fall.  In  the  flagging  deposit  proper  there  are  found 
from  four  to  seven  courses,  varying  from  1  inch  to  6  inches  in  thickness,  the  Ginch  course  being  the  best  and  highest 
priced.  The  same  general  character  of  the  stone  holds  in  the  adjacent  territory,  but  is  subject  to  some  variation 
of  quality.  It  is  of  a  light  gray  color,  and  is  the  geological  equivalent  of  the  stone  which  is  extracted  from  the 
Portsmoutli  and  Buena  Vista  quarries  at  the  southern  extremity  of  the  formation  on  the  Ohio  river. 

The  Cuyahoga  shales,  in  which  the  Austin  flag-stones  are  found,  occupy  the  highest  position  in  the  Waverly 
group  in  this  county,  and  in  the  southwestern  corner  of  the  county  the  conglomerate  of  the  Carboniferous 
formation  makes  its  appearance  in  a  ledge  called  the  Braceville  ridge,  which  rises  to  100  feet  above  the  flat 
surrounding  country,  and  occupies  a  part  of  the  four  townships  of  Warren,  Newton,  Braceville,  and  Lordstowu. 
It  is  almost  entirely  destitute  of  soil,  audits  prominent  points  are  conspicuously  grooved  and  striated  by  glaciers. 
This  rock  has  been  the  dependence  of  several  generations  for  building  stone  in  the  surrounding  region,  but  no  large 
quantity  has  ever  been  extracted  at  any  one  time. 

Over  a  surrounding  area  of  75  square  miles  whatever  stone  is  used  for  foundations,  well  stones,  and  bridge 
stones  is  mainly  taken  from  this  ridge.  The  quarry  operations  are  mainly  carried  on  in  the  way  of  "  gouging" — 
that  is,  in  extracting  the  stone  wherever  it  can  be  obtained  to  the  best  advantage  without  reference  to  future  quarry 
operations.  Although  no  quarries  are  systematically  worked,  several  are  in  readiness  for  operation  at  any  time ; 
and  it  is  safe  to  say  that,  in  the  aggregate,  $1,000  worth  of  stone  per  year  is  extracted.  The  material  is  a  strong  and 
enduring  sandstone,  containing  but  few  pebbles,  and  is  of  especial  value  since  the  flat  country  for  many  miles 
around  is  destitute  of  stone. 

The  Berea  grit  is  quarried  extensively  at  Newburgh  and  at  Euclid,  in  Cuyahoga  county.  A  quarry  has  been 
recently  opened  on  the  east  side  of  the  Cuyahoga  river,  near  Independence,  and  the  stone  has  also  been  quarried  at 
East  Cleveland.    The  smaller  quarries  have  not  been  considered  in  the  tables. 

As  a  flagging  material  this  stone  is  considered  by  many  to  have  no  equal  in  northern  Ohio.  It  is  now  used 
almost  exclusively  for  paving  the  sidewalks  of  Cleveland  and  in  many  other  northern  cities,  especially  in  the 
state  of  Michigan.  It  is  a  fine-grained,  compact  sandstone  of  a  very  beautiful  blue-gray  color  when  first 
quarried,  a  circumstance  which  caused  it  to  be  extensively  used  for  the  trimmings  of  buildings,  although  its 
exposure  to  the  weather  has  frequently  modified  its  appearance.  It  is  not  considered  safe  to  use  this  material 
for  building  purposes  except  for  foundations  and  bridges,  as  it  frequently  contains  iron  sulphide,  the  oxidation  of 
which  produces  stains;  and  when  it  Las  not  this  defect  the  color  due  to  weathering  is  not  so  uniform  when  the  face 
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of  the  rock  is  exposed  in  a  wall  as  wbeu  the  bed  is  exposed  in  a  pavement.  A  greater  amount  of  the  sulphide  of 
iron  is  contained  in  the  stone  at  Newburgh  than  in  that  at  Euclid;  and  it  must  be  added  that  examples  can  bo 
cited  where  the  Euclid  stone  has  presented  an  unmodified  appearance  after  years  of  exposure  in  buildings. 

The  whole  stratum  of  the  rock  at  Euclid  is  about  20  feet  in  thickness,  and  the  dift'erent  sheets  are  from  2  to 
4  feet  thick.    As  a  rule  the  stone  is  sawed  into  slabs. 

The  outcrop  of  the  Berea  grit  comes  from  the  northeast,  and  enters  the  county  in  Mayfleld  township.  It  has 
no  spe(;i«»l  economic  value  in  the  northeastern  part  of  the  county,  but  near  Chagrin  Falls,  in  the  southeastern  part, 
it  lies  in  thin  sheets,  and  is  (piarried  to  some  extent  for  tlaggiiig  purposes.  At  Bedford  it  will  not  (!omi)are  favorably 
with  the  stone  from  some  of  the  other  localities  for  purposes  of  building;  but  it  is  especially  valuable  for 
manufacturing  into  grindstones,  which  command  a  high  price  in  market.  That  variety  of  stone  wJiich  is  applicable 
for  grinding  springs  is  especially  in  demand.  The  material  is  a  rather  coarse  grained  and  homogeneous  sandstone, 
filled  with  little  brown  spots  of  iron  oxide.  In  some  ])ortions  of  the  stratum  lenticular  nodules  of  this  oxide 
occur  from  one  inch  to  several  inches  in  diameter,  and  render  these  portions  worthless;  but  as  they  occur  only  at 
certain  horizons  they  are  easily  separated  from  the  better  material. 

At  Independence  a  stone  possessing  more  of  the  characteristics  of  the  Amherst  stone  is  quarried,  especially 
applicable  for  the  mauufiicture  of  grindstones,  although  it  is  used  to  a  considerable  extent  as  a  building  stone.  The 
material  has  been  used  in  the  city  hall  and  in  some  other  buildings  at  Cleveland.  These  quarries  are  located  in  a 
bluff,  the  outcrop  of  stone  being  about  1  miles  long  and  1  mile  wide,  and  usually  covered  by  a  drift  deposit  from  1 
foot  to  5  feet  in  depth,  although  in  some  localities  the  rock  is  quite  bare. 

The  Berea  grit  is  at  this  place  only  from  30  to  40  feet  in  thickness,  and  only  the  top  10  feet  have  been  extensively 
quarried,  as  immediately  below  this  there  lies  a  stratum  of  worthless  rock  from  3  to  12  feet  in  thickness.  Below 
this,  good  material  for  grindstones  and  building  stones  is  obtained.  This  has  been  little  quarried  on  account  of  the 
cost  of  drainage  and  that  of  removing  the  worthless  rock  referred  to.  Only  large  grindstones,  which  are  best 
adapted  for  dry  grinding,  are  manufactured  from  this  material,  and  it  is  said  that  the  stones  do  not  glaze  when 
used  for  this  purpose. 

The  statistics  in  the  tables  scarcely  give  a  correct  idea  of  the  magnitude  of  the  industry  at  Independence,  as 
the  rock  has  been  quarried  in  many  localities  in  this  bluff  besides  those  now  operated. 

At  East  Cleveland  the  Berea  grit  becomes  60  feet  in  thickness ;  and  although  it  does  not  possess  all  the 
desirable  qualities  of  tiie  Amherst  and  Independence  stones,  the  Cleveland  architects  prefer  it  for  foundations  on 
account  of  its  superior  strength  audits  accessibility.  It  has  not  been  used  for  any  important  superstructures  in  the 
city,  the  more  excellent  stone,  before  mentioned,  being  so  readily  supplied  to  this  point. 

The  Brooklyn  quarries,  which  are  situated  just  to  the  south  of  Cleveland,  produce  a  material  which  is  of  about 
the  same  quality  as  that  ibund  in  the  East  Cleveland  quarries,  but  the  rock  is  more  broken,  and  is  used  mostly  for 
foundations  and  underpinnings.  Its  broken  character  allows  it  to  be  easily  quarried,  but  large  blocks  are  not  so 
readily  obtained. 

The  largest  sandstone  quarry  in  the  county  is  situated  in  Berea,  where  an  immense  amount  of  material  has 
been  extracted  for  building  purposes  and  for  small  grindstones.  Nearly  40  acres  of  the  Berea  grit  have  here 
been  quarried  out  to  an  average  depth  of  about  40  feet.  The  stratum  is  from  05  to  75  feet  in  thickness,  and  has 
been  quarried  to  the  bottom  in  but  few  places.  The  individual  sheets  are  from  2  inches  to  10  feet  in  thickness,  and 
usually  are  very  even  in  their  bedding.  The  rock  all  lies  below  drainage  level  and  seems  to  have  been  but  little,  if 
at  all,  disturbed  since  its  deposition.  Joints  very  seldom  occur.  The  stone  is  usually  soft  in  the  quarry  and  is  very 
easily  channeled.  It  is  of  a  blue-gray  color  and  a  little  darker  as  a  rule  than  the  Amherst  "  blue-stone  ".  A  larger 
portion  of  the  formation  here  is  of  the  so-called  "  split- rock"  character  than  at  any  other  locality  where  it  has  as 
yet  been  quarried,  and  this  characteristic  is  also  more  perfectly  developed  here  than  anywhere  else. 

The  material  is  not  so  applicable  for  the  manufacture  of  large  grindstones  as  is  that  obtained  in  Lorain  county, 
or  at  Bedford  and  Independence  in  this  county.  Small  grindstones  can,  however,  be  manutiictured  more  cheaply 
at  Berea,  because  the  rock  can  bo  split  into  thin  slabs  of  any  desired  thickness  with  little  or  no  waste.  The 
manufacture  of  whetstones  is  also  (luite  extensive. 

These  quarries  produce  building  stones  of  an  excellent  quality,  although  great  care  must  be  taken  in  the 
selection  of  the  material,  as  some  of  it  contains  sulphide  of  iron  in  such  amount  as  shortly  to  disfigure  the  surfaces, 
even  discoloring  a  portion  of  the  wall  below  it.  The  material  is,  however,  carefully  graded  in  such  a  manner  as  to 
distinguish  rtie  good  from  the  bad  stone.  For  bridge-building  purposes  the  Berea  stone  is  cousidered  the  best  of  the 
sandstones  of  northern  Ohio,  since  it  possesses  greater  strength.  Tests  made  by  J.  B.  and  W.  W.  Cornell  indicated 
that  a  li-inch  cube  would  withstand  a  pressure  of  15,400  pounds.  The  Berea  stone  has  been  extensively  used 
throughout  the  whole  country,  and  may  be  seen  in  the  following:  The  Merchants'  Bank  of  Canada  buihling. 
Young  iMen's  Christian  Association  buildings,  and  Montreal  Telegraph  buildings,  .Montreal,  Canada;  post  otiice 
building.  Bank  of  Alontreal  building,  and  the  Garland  &  Mutchinsou  building,  Ottawa,  Canada ;  post-ollice  building, 
London,  C-iinada;  post-oUice  building  and  Bank  of  Toronto  building,  Toronto,  Canada;  court-house  building, 
Hamilton,  Canada;  Senator  Fesseuden's  monument;  iMethodist  Episi!opal  cJiurch,  Drookline,  ^Massachusetts;  New 
York  Clipper  buildings,  block  corner  Clilf  and  Fulton  streets,  a  figure  of  Christ  10  feet  high,  and  Church  of  the 
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Transfiguration,  New  York  city;  Berea  hall,  Brooklyn,  New  York;  courthouse,  Camden,  New  Jersey ;  Normal 
school,  Saint  Agatha's  church,  and  Saint  Luke's  Episcopal  church,  Philadelphia,  Pennsylvania ;  United  States 
custom-house  and  post-ollice,  Dover,  Delaware;  Young  Men's  Christian  Association  buildings.  Normal  School, 
buildings,  and  Traders'  National  bank,  Baltimore,  ^Maryland;  Baltimore  and  Potomac  Eailroad  depot.  National 
EepuhUcan  newspaper  building,  British  minister's  residence,  and  Lewis  Johnson  &  Co.'s  Bank  building,  Washington 
city;  court-house.  Napoleon,  Ohio;  court-house,  Marysvillc,  Ohio;  Exchange  building,  Bronson's  block,  and  Madison 
hotel,  Toledo,  Ohio ;  court-house,  Sidney,  Ohio;  Beckmau's  building,  Cleveland,  Ohio;  court-house,  Winchester, 
Lidiana;  court-house,  Crawlbrdsville,  Indiana;  Masonic  temple,  Indianapolis,  Indiana;  court-house,  Wabash, 
Indiana;  court-house,  Noblesville,  Indiana;  the  Ogden  block,  Dickey  block,  and  McCormick  bloclc,  Chicago,  Illinois; 
United  States  custom-Uouse  and  post-oUice,  Port  Uuron,  Michigan;  courthouse,  Menomouee,  Wisconsin;  asylum 
for  the  insane,  Oshkosh,  Wisconsin;  Cleveland  viaduct,  representing  bridges. 

Three  miles  west  of  Berea  a  large  quarry  is  worked,  and  in  the  immediate  neighborhood  three  other  quarries  are 
situated,  which  have  not  been  tabulated  here  because  they  produce  but  very  little  building  stone,  and  the  material 
is  almost  exclusively  manufactured  into  heavy  grindstones.  The  total  value  of  the  grindstones  produced  from  the 
four  quarries  was  over  $10,000  during  the  census  year.  Good  building  stone  could  not  be  advantageously  extracted, 
as  the  rock  is  very  much  broken  np.  Never  more  than  12  and  usually  not  more  than  7  feet  of  the  rock  are 
quarried,  for  below  this  the  rock  is  more  broken,  and  is  called  "shell-rock".  The  waste  products  of  the  quarries 
are  sold  for  a  mere  nominal  price  for  foundations  and  underpinnings.  As  the  rock  lies  above  draiinige  it  is  a  very 
desirable  material  for  trimmings  on  account  of  the  permanency  of  its  color.  The  grindstones  sell  for  a  little  above 
the  average  price. 

Stone  quarried  at  West  View  is  considered  equivalent  to  the  Amherst  stone. 

In  addition  to  the  large  quarries  mentioned  the  Berea  grit  is  quarried  in  a  small  way  to  satisfy  the  local 
demand.     Cuyahoga  county  forms  one  of  the  most  important  quarry  districts  in  the  United  States. 

Extracting  and  dressing  the  Berea  grit  is  the  chief  industry  in  Erie  and  Lorain  counties.  The  material  produced 
from  this  and  the  adjoining  regions,  under  the  name  of  the  Amherst  building  stone,  is  the  most  highly  esteemeil  of 
any  in  the  state,  and  it  has  been  extensively  shipped  to  Canada.  There  are  large  areas  of  good  stone  near  the  surface, 
away  from  railroad  transportation,  which  have  not  been  opened.  Quite  a  variety  of  stones,  as  regards  structure, 
can  be  furnished  from  this  formation,  increasing  the  number  of  uses  to  which  it  may  be  a]>plied. 

The  Amherst  quarries  in  Lorain  county  are  located  in  a  series  of  ledges  which  were  once  the  shore-clifis  of 
lake  Erie.  The  elevated  position  of  these  stones  is  a  very  great  advantage,  since  the  light  and  uniform  color  seems 
due  to  the  fact  that  this  elevation  produces  a  free  drainage,  and  the  stones  have  been  traversed  by  atmospheric 
waters  to  such  a  degree  that  all  processes  of  oxidation  which  are  possible  have  been  nearly  completed.  The  elevation 
also  facilitates  the  extraction.  Spur-tracks  from  the  Lake  Shore  and  Michigan  Southern  railroad  pass  through 
most  of  these  quarries  and  supply  means  of  transportation,  and  the  C.  and  F.  V.  railroad  furnishes  means  of 
access  to  those  quarries  not  in  direct  communication  with  the  above  road. 

The  Berea  grit  at  Amherst,  as  well  as  elsewhere,  varies  considerably  in  character  and  solidity  within  limited 
distances,  and  the  ledges  in  which  the  quarries  are  situated  apparently  represent  the  more  massive  portions  of  the 
stratum,  which  have  resisted  erosion  and  have  hence  been  left  in  relief. 

An  idea  of  the  arrangement  of  the  strata  in  quarries  can  be  obtained  from  the  following  section,  which  is 
exhibited  in  the  quarry  of  L.  Haldermau  &  Sons,  at  Amherst : 

Drift  material 1  to    ■' 

WortWess  shell-rock G  to  10 

Soft  rock,  for  grindstones  only - 1~ 

Building  stoue •' 

Bridge  stone , 

Grindstone -•  ~ 

Building  stone  or  grindstone "' 

Building  stone "•*"    ' 

Building  stone  or  grindstone - 1"- 

The  tioor  of  the  quarry,  moreover,  consists  of  good  stone,  which  has  been  drilled  for  12  feet,  indicating  a  still 
greater  thickness  of  stone  which  could  be  extracted. 

The  other  quarries  of  the  region  exhibit  a  similar  diversity  of  material,  although  the  arrangement  is  not  often 
the  same.  As  regards  colors,  the  stones  may  be  divided  into  two  classes,  called  buff  and  blue.  The  buff  stone 
(Plate  E  E)  is  above  the  line  of  perfect  drainage,  and,  in  the  section  above  given,  this  extends  as  far  down  as  the 
2  feet  of  briflge  stone,  forming  a  total  depth  of  23  to  27  feet.  In  most  of  the  Amherst  quarries  the  relative  amount 
of  buff  stone  is  greater. 

As  will  be  noted  from  this  section,  the  different  strata  are  not  applicable  alike  to  the  same  purposes,  and  the 
uses  for  which  the  different  grades  of  material  can  be  employed  depend  principally  upon  the  texture  and  the 


192  BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

Lardness  of  the  stone.  The  softest  and  most  uniform  in  texture  is  especially  ajujlieable  for  certain  kinds  of  grinding, 
and  is  used  for  grindstones  only,  and  the  production  of  these  forms  an  important  ])art  of  the  <puirry  industry. 
In  its  diti'erent  varieties  the  material  is  ap])licable  to  all  kinds  of  grinding,  and  stones  made  from  it  are  not  only  sold 
throughout  this  country,  but  are  cxi)orted  to  nearly  all  parts  of  the  civilized  world.  Some  of  the  finest-grained 
material  is  also  used  in  the  manufacture  of  whetstones.  There  are  various  points  in  the  system  of  the  Berea  grit 
where  the  stone  is  adajjted  to  this  use,  but  such  a  manufacture  is  best  carried  on  when  joined  witli  a  large  interest 
iu  quarrying,  so  tluit  the  small  ainomit  of  suitable  material  can  be  selected ;  and  thus  it  hai)pens  that  only  at  Amherst 
and  at  Berea  are  whetstones  manuiactured  in  large  (luantities. 

The  stone  which  is  esi)ecially  applicable  for  jiurposes  of  construction  is  also  variable.  That  which  is  of  medium 
hardness  and  of  uniform  texture  is  used  for  building  purposes  or  for  grindstones ;  some  is  too  hard  or  not  sufticiently 
uniform  iu  texture  for  grindstones,  and  is  used  for  building  purposes  only  ;  and  the  material  sometimes  found  which 
is  difficult  to  quarry  and  to  dress  is  used  for  bridge-building  i)urposes  only. 

As  regards  appearances  there  is  much  diversity  iu  the  material  produced  iu  this  region.  There  are  dififerences 
due  to  diversity  of  textures,  of  colors,  and  of  methods  of  stratification,  yet  these  are  seldom  recognized  by  the 
casual  observer.  Ditferences  in  color  give  rise  to  the  terms  "  blue''  and  "  buff"  previously  referred  to,  and  differences 
in  methods  of  stratification  give  rise  to  the  terms  "split-rock",  "spider-web",  and  "liver-rock".  The  regularly 
and  evenly  stratified  stone  is  classified  as  si)lit-rock  ;  that  in  which  the  stratification  is  irregular  and  marked  by 
fine,  transverse,  and  wavy  lines  is  classified  as  spider-web ;  the  homogeneous  stone  which  exhibits  little  or  no 
stratification  is  classified  as  liver-rock.  These  lines  of  stratification  are  frequently  marked  by  the  jiresence  ot 
black  ingredients  which  are  composed  of  mica  and  carbonaceous  matter.  As  regards  composition,  these  stones  are 
mainly  a  siliceous  sand ;  and  analyses  show  that  the  dry  material  contains  usually  as  much  as  05  per  cent,  of 
silica,  with  a  small  amount  of  lime,  magnesia,  iron  oxides,  alumina,  and  alkalies.  "When  first  taken  from  the 
quarry  it  contains  several  per  cent,  of  watei',  and  as  long  as  this  is  retained  the  stones  cut  easily;  upon  its  loss 
they  harden.  Analyses  made  for  the  Clough  and  Columbia  Stone  Companies  show  that  their  stones  contained 
respectively  5.83  per  cent,  and  7.75  per  cent,  of  water  when  wet,  and  3.39  and  4.28  per  cent,  of  water  when 
dry.  The  stone  is  extracted  during  only  eight  months  of  the  year,  since  it  is  injured  by  being  quarried  in 
the  winter  and  subjected  to  hard  freezing  while  still  containing  this  quarry  water.  The  winter  months  are, 
therefore,  occupied  in  stripping  and  channeling.  The  average  thickness  of  this  sandstone  formation  is  more  than 
60  feet  iu  these  counties,  and  in  many  places,  as,  for  instance,  at  the  Browuhelm  quarry,  it  is  over  80  feet  in 
thickness.  An  acre  covered  by  stone  only  50  feet  in  thickness  would  furnish  over  2,000,0t!0  cubic  feet.  Many 
very  fine  buildings,  both  in  the  United  States  and  Canada,  have  been  built  of  the  so-called  Amherst  stone,  among 
which  may  be  mentioned  the  Canadian  Parliament  buildings,  and  most  of  the  public  buildings  in  Toronto ;  and  there 
is  no  city  in  the  Union  iu  which  stone  is  extensively  used  where  examjiles  cannot  be  found  in  which  this  stone  is 
used  for  trimmings  and  ornamental  work. 

Near  Peninsula,  iu  the  northern  part  of  Summit  county,  on  the  west  bank  of  the  Cuyahoga  river,  is  a  valuable 
outcrop  of  the  Berea  grit  which  has  been  v^ry  extensively  quarried  in  the  past,  and  shipped  by  canal  to  Cleveland 
and  thence  by  lake  to  various  lake  ports,  principally  to  Buffalo,  IS'ew  York.  The  base  of  the  Berea  grit  is  here 
several  feet  above  the  canal.  The  stone  is  still  shipped  quite  extensively  by  canal,  and  also  by  the  Valley  railroad. 
The  principal  market  at  present  is  Akron.  About  IG  feet  of  the  upper  portion  of  the  stratum  are  used  for  general 
building  purposes;  below  this  is  a  7-foot  course,  used  principally  for  the  manufacture  of  mill-stones,  for  hulling 
barley  and  other  grains;  below  this,  the  bottom  course,  about  5  feet  in  thickness,  is  a  rather  hard  material,  used 
quite  extensively  for  paving  purijoses.  The  cap-rock  is  here  about  20  feet  in  thickness;  below  this  the  first  6-foot 
course  of  building  stone  contains  more  protoxide  of  iron  than  the  Amherst  buff,  and  has  a  darker  color.  The 
remaining  portion  of  the  stratum  contains  less  iron,  and  much  of  it  is  almost  white. 

The  Peninsula  stone  has  the  reputation  of  being  exceedingly  strong,  but  it  is  harder  and  less  homogeneous 
than  that  from  the  Amherst  quarries. 

The  Berea  grit  has  two  lines  of  outcrop  in  Summit  county,  one  on  each  side  of  the  Cuyahoga  river.  The  one 
on  the  east  side  passes  down  to  Northampton  townshij),  where  the  stratum  lies  below  the  drainage  level  and 
contains  a  considerable  amount  of  soluble  compounds  of  iron,  and  has  a  very  pei'ce])tible  odor  of  petroleum,  so  that 
the  material  is  not  suitable  for  building  purposes.  The  stratum  has  not  been  quarried  to  the  bottom  in  this  locality, 
but  only  about  18  feet  in  depth.  The  sheets  or  layers,  so  far  as  quarried,  vary  in  thickness  from  (>  inches  to  6  feet. 
The  blocks  of  stone  are  mostly  sawed  into  slabs  for  sidewalk  paving.  Still  farther  south,  on  the  west  line  of 
outcroi)  iu  the  northern  part  of  Portage  township,  a  quarry  has  recently  been  opened  for  the  i)urpose  of  supplying 
material  for  sidewalk  paving,  and  some  for  steps,  caps,  sills,  etc.  This  material  is  similar  to  that  in  the  above 
quarry,  except  that  so  far  as  quarried  it  contains  no  percejitible  traces  of  i)etroleum. 

The  exposed  strata  of  rock  in  Iluron  county  show  evidence  of  great  disturbances  and  displacement.  Sharp 
synclinal  and  anticlinal  axes  are  visible  in  the  majority  of  these  ex])osures,  and  are  most  conspicuous  in  the  Berea 
grit. 

In  jMr.  Perrin's  quarry  the  stratum  dips  at  an  angle  of  nearly  45°.  The  sheets  vary  in  thickness  li'om  8  inches 
to  10  feet.  This  stone  is  used  principally  for  bridges  and  foundations.  The  rock  is  quarried  by  first  blasting  out 
with  powder  large  masses,  which  are  afterward  cut  by  means  of  wedges  into  the  sizes  required. 
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lu  Mr.  Grannell's  quarry  the  rock  has  been  less  disturbed  and  lies  in  nearly  a  horizontal  position.  The  sheets 
here  are  not  so  heavy  as  in  the  above  quarry,  but  the  quality  of  the  material  is  about  the  same.  The  layers  vary 
from  1  inch  to  5  feet  in  thickness,  and  those  G  inches  and  less  in  thickness  are  used  i)riiici])ally  for  paving  purposes. 
The  thinner  sheets  are  raised  from  their  bed  by  means  of  wedges  and  bars. 

Still  farther  south  in  this  county,  in  Fairfield  and  Greenfield  townships,  the  stratum  of  the  Berea  grit  is  made 
up  almost  entirely  of  thin  sheets. 

In  a  quarry  in  the  latter  township  the  sheets  vary  iu  thickness  from  1  inch  to  L*  feet,  the  prevailing  thickness 
being  from  1  inch  to  C  inches.  The  material  is  used  almost  exclusively  for  paving  purposes,  for  which  it  is  well 
adapted,  being  strong  and  durable,  though  much  of  it  is  deeply  ripple-marked  and  does  not  nuike  a  smooth 
pavement. 

The  line  of  outcrop  of  the  Berea  grit  formation  is  marked  by  a  series  of  quarries  which  cross  the  eastern  tier 
of  townships  iu  Crawfonl  county,  {a)  The  quarries  in  Polk  township  are  at  present  of  much  less  importance  than 
those  iu  Jackson  township  in  the  vicinity  of  Leesville.  Quarries  have  been  worked  in  this  vicinity  for  thirty  or 
forty  years.  The  quarry  of  the  Leesville  Stone  Company  is  located  about  one  mile  north  of  the  railroad  station, 
but  a  spur-track  is  now  nearly  completed  from  the  main  line  of  the  railroad  to  the  quarry.  The  material  from  this 
quarry  has  earned  a  good  reputation,  and  the  stone  has  been  quite  extensively  extracted  during  the  last  few  years. 
The  rock  lies  below  the  level  of  perfect  drainage,  and  in  both  color  and  texture  it  is  similar  in  appearance  to  that 
quarried  at  Berea,  but  on  exposure  to  the  weather  its  color  changes  to  light  gray.  Blocks  of  any  desired  dimensions 
may  be  obtained  in  this  quarry,  and  the  method  of  quarrying  is  the  same  as  that  employed  iu  the  Berea  and  Amherst 
quarries.  The  material  is  emjiloyed  for  all  general  building  purposes,  most  extensively,  however,  for  the 
construction  of  bridge  abutments  and  piers.  It  finds  its  principal  markets  along  the  line  of  the  Pittsburgh,  Fort 
Wayne,  and  Chicago  railroad,  from  Crestline  westward  into  northern  Indiana.  This  quarry  is  locally  more 
important  from  the  lack  of  building  stone  suitable  for  heavy  masonry  along  this  portion  of  the  railroad.  Other 
quarries  less  favorably  located  are  worked,  some  with  considerable  variation  iu  quality,  but  furnishing  material 
for  local  use. 

Iu  Plymouth  township,  iu  the  northwestern  corner  of  Eichlaud  county,  the  Berea  grit  is  quarried  for  the 
construction  of  foundations  and  bridge  work  in  the  vicinity  of  the  quarries.  Some  flagging  materia!  is  also  obtained 
from  the  quarry  of  Mr.  Bevier.  The  material  developed  in  this  locality  is  inferior  in  quality  to  the  Leesville  stone, 
and  ou  exposure  to  the  atmosphere  it  is  more  liable  to  sutler  detrimeutal  discolorations. 

The  Waverly  conglomerate  furnishes  nearly  all  the  stone  for  ordinary  purposes  of  construction  iu  the  town  of 
Mansfield.  In  one  quarry  about  GO  feet  of  rock  is  exposed.  It  is  considerably  broken  up  ;  the  upper  30  feet  being  in 
thin  layers,  and  the  lower  30  feet  in  layers  from  1  foot  to  G  feet  in  thickness.  Much  of  this  material  is  beautifully 
colored  iu  wavy  bands  of  black,  yellow,  red,  and  gray,  and  would  make  a  very  ornamental  stone  if  it  were  not  so 
soft  and  easily  worn  by  abrasion.  It  has  been  used  to  some  extent  for  purposes  of  ornamentation  in  the  town 
of  Mansfield.  In  some  of  the  colored  material  the  red  predominates,  and  the  stone  is  harder  but  less  beautiful  iu 
appearance,  but  it  does  not  exist  in  large  quantities.  In  another  quarry  the  material  is  less  broken  up,  and  is 
more  uniform  in  quality,  texture,  and  color. 

The  Wavei'ly  conglomerate  in  this  locality  is  a  coarse-grained  sandstone,  but  rather  finer  than  in  most  other 
localities  where  it  is  quarried.  The  light-red  and  gray-colored  samples  forwarded  to  the  K'atioual  Museum  were 
found  to  be  very  good  and  safe  stones  to  work.  The  dark-red  colored  siiecimeu  is  rather  coarse  and  loose  in 
structure. 

A  section  of  the  quarry  of  Mr.  D.  W.  Zent,  at  Belleview,  exhibits  the  following  arrangement  of  strata:  (n) 

Feet. 

1.  Eartli 2  to    4 

2.  Coarse,  pebbles  of  drift 8  to  10 

3.  Sandstone  in  thin  layers 15 

4.  Sandstone  in  massive  layers 8 

5.  Sandstone  in  layers  of  1  foot  to  4  feet 15 

There  is  but  little  variation  in  the  character  of  the  material  except  iu  color.  The  material  has  been  used 
principally  in  the  construction  of  railroad  bridges  on  the  Chicago  branch  of  the  Baltimore  and  Ohio  railroad. 
Considerable  of  the  material  is  used  at  Lexington,  Ohio,  and  iu  the  neighborhood  of  the  quarry.  Only  a  small 
amount  of  powder  is  used  in  the  extraction  of  the  stone,  and  the  amount  of  production  is  controlled  by  the  demand 
for  stone  by  the  Baltimore  and  Ohio  Railroad  Company.  The  layers  of  stone  are  from  G  inches  to  G  feet  in  thickness, 
and  open  joints  occur  from  4  to  5  inches  in  width.  About  60  feet  of  rock  are  exposed  in  tlte  quarry  at  the  jiresent 
time,  and  the  formation  has  not  yet  been  quarried  out  to  the  bottom.  The  color  of  the  layers  near  the  top  of  the 
quarry  is  brownish ;  farther  down  some  of  the  stone  has  a  yellowish  ai)i)earance,  and  at  the  bottom  of  the  quarry  is 
a  layer  of  mottled  or  clouded  stone,  a  blending  of  red  and  brown. 

a  Geological  Siirrei/of  Ohio,  Vol.  Ill,  p.  321:  "Geology  of  Richland  County,"  by  M.  C.  Read. 
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An  abniulaiice  of  stoiio  of  iiidift'eioiit  (luality  may  be  obtained  in  Ibc  vicinity  of  Wooster  from  the  Waverly 
formation.  A  Httle  north  of  the  town  a  much  broken  sandstone  is  quarried  to  some  extent  for  the  production  of 
material  for  bnildinj;'  foundations  and  celhir  walls. 

The  most  important  quarry  in  this  locality  is  in  the  Waverly  conglomerate.  In  this  quarry  blocks  of  any  desired 
dimensions  may  be  t)btained,  and  the  stone  is  used  principally  for  the  construction  of  foundations  and  bridge  work. 
At  the  joints  the  material  shows  a  discoloration  to  a  deptli  of  al)out  1  inch  due  to  weathering.  A  (piality  of 
material  rather  superior  to  the  above  is  obtained  from  the  Carboniferous  or  Sharon  conglomerate  in  ("hipi)ewa 
township,  in  the  northeastern  part  of  the  county. 

In  the  quarry  of  the  Wahiut  Grove  Stone  Company,  ojierati'd  here,  large  blocks  are  obtained  for  bridge-building 
purposes,  and  some  of  the  material  quarried  is  used  for  the  construction  of  foundations.  Tlie  principal  markets  for 
the  material  are  at  Orrvillc  and  AVooster,  and  some  is  transported  to  Akron,  in  Summit  county.  The  material  is  a 
coarse-grained  though  quite  firm  and  durable  sand  rock,  very  suitable  for  heavy  masonry.  At  the  natural  joints 
in  the  quarry  the  material  shows  but  little  discoloration  from  the  efl'ects  of  weathering.  The  marketable  material 
here  comes  almost  to  the  surface;  it  is  necessary  to  remove  only  about  3  feet  of  drift  material  before  the  marketable 
product  is  reached.    The  material  is  quite  soft  when  first  quarried  but  hardens  upon  losing  the  quarry  water. 

The  stratum  in  which  the  quarries  near  Massillon,  Stark  county,  are  located,  according  to  the  concurrent 
testimony  of  all  the  geologists  of  the  Second  Pennsylvania  geological  survey,  is  the  second  or  middle  sandstone  of 
the  great  Carboniferous  conglomerate ;  it  immediately  overlies  and  often  cuts  out  the  lowest  coiil,  known  as  the  Sharoiv 
seam.  Dr.  J.  S.  Newberry,  in  the  Jiei)ort  on  the  Geolof/ical  Surrey  of  Ohio,  confirms  the  designation  of  Carboniferous 
conglomerate  for  the  Sharon  conglomerate  which  lies  below  the  Sharon  coal.  The  Massillon  sandstone,  in  the 
quarries  near  the  town  of  Massillon,  is  quarried  by  means  of  channeling  and  wedging.  The  courses  vary  in  thickness- 
from  2  to  8  feet,  the  lower  courses  being  the  thickest.  The  stratification  is  somewhat  undulating,  and  the  courses  are 
not  uniform  in  thickness.  Blocks  of  stone  of  any  desired  dimensions  may  be  obtained  from  any  of  the  quarries 
devoted  to  the  production  of  building  stone.  The  entire  thickness  of  the  stratum  is  about  60  feet.  This  material 
is  employed  principally  for  general  building  purposes,  but  it  is  also  manufactured  into  grindstones,  chiefly  for 
dry  grinding.  According  to  the  testimony  of  Mr.  J.  P.  Burton,  of  Massillon,  the  Massillon  sandstone,  when 
subjected  to  a  temperature  of  900°  F.,  yet  remains  in  perfect  condition.  He  has  used  the  material  for  many  years 
in  his  furnace-stack  at  the  Massillon  blast-furnace ;  and  the  stone  which  stood  the  above  test  was  taken  from  the 
quarries  of  Messrs.  Warthorst  &  Co.  and  used  for  a  hearth.  The  texture  of  the  stone  is  not  the  same  in  all  the 
quarries  about  Massillon,  and  the  finest-grained  material  is  obtained  from  Mr.  John  Paul's  quarry,  about  5  miles  north 
of  the  town.  The  upper  layers  in  this  quarry  are  crushed  for  glass-sand  and  the  lower  layers  for  steel-sand,  and 
but  little  of  the  material  is  used  for  purposes  of  construction.  Powder  is  used  for  removing  the  cap-rock,  which 
varies  in  the  diflereut  quarries  from  2  to  10  feet  in  depth,  and  for  extracting  the  material  for  glass-  and  steel-sand. 

All  three  horizons  are  worked  for  the  Youngstown  market.  The  Briar  Hill  and  Bear  Den  quarries  belong  to 
the  middle  horizon,  and  those  of  Austintown  to  the  highest.  The  ledges  in  this  locality,  as  a  rule,  grade 
upward  in  fineness,  and  the  upper  stones  give  the  best  results  when  dressed.  All  of  them  are  nearly  i)ure  silex, 
and  the  waste  material  of  the  Briar  Hill  quarry  is  all  ground  or  crushed  and  sold  to  the  steel  works ;  much  of  it  is 
adapted  also  to  coarse-glass  manufacture.  The  rock  of  the  middle  ledge  is  colored  in  bands  and  lines  with  iron 
peroxide,  which  robs  it  of  beauty,  but  interferes  iu  no  way  with  its  durability.  In  all  northeastern  Ohio  there  is  no 
limit  to  the  amount  of  strong,  massive,  and  durable  buildiiig  stone  to  be  obtained.  The  quarries  in  the  middle 
division  of  the  conglomerate  series,  on  .account  of  the  moi'e  favorable  situation  of  the  outcrops,  are  more  largely 
worked  than  the  quarries  in  the  upper  and  lower  divisions. 

The  Austintown  quarries  have  been  worked  at  intervals  since  the  country  was  settled.  The  stone  is  light- 
brown  in  color,  rather  coarse,  but  uniform  iu  texture.  It  is  used  to  some  extent  for  purposes  of  ornamentation  in 
Youngstown,  but  its  principal  uses  are  for  general  building  purposes  and  bridge  work>  Flag-stones  of  fair  quality 
are  also  (|uarried  here  for  the  local  demand,  from  a  horizon  just  below  the  sandstone  ledge.  Blocks  of  any 
desired  dimensions  may  be  obtained  from  the  middle  division  of  this  series,  and  the  material  is  used  principally 
for  general  building  purposes,  bridge  work,  and  to  a  small  extent  for  ornamental  fronts.  The  i)riucipal  market  for 
all  these  quarries  is  Youngstown.  Some  material  is  shii)])cd  from  the  Briar  Hill  cpiarry  to  Pittsburgh  and  some  is 
used  for  ])urposes  of  construction  by  the  New  York,  Pennsylvania,  and  Oliio  railroad. 

Stone  for  local  uses  may  be  obtained  almost  everywhere  in  Tuscarawas,  Holmes,  and  Knox  counties,  and  for  this 
reason  no  extensive  quarry  is  worked.  A  quarry  was  o])ened  ami  developed  for  tlu;  pur])ose  of  extracting  material 
for  bridge  construction  on  the  line  of  railroad  running  near  the  quarry,  but  is  now  nearly  abandoned,  because  this 
railroad  obtains  building  stone  in  cuts  through  the  same  stratum.  This  stone  lacks  the  uniformity  of  texture  and 
color  demanded  for  th(^  better  class  of  work. 

There  are  a  number  of  ledges  of  sandstone,  about  20  feet  in  thickness,  Ibund  at  different  horizons  in  the  Lower 
Coal  Measures  in  Tuscarawas  county,  and  they  all  furnish  some  building  stone.  A  considerable  portion  of  the 
building  stone  used  in  the  county  is  obtained  from  masses  of  rock  which  have  been  detached  from  the  solid  ledges. 
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The  stone  from  the  quarry  of  the  Tuscarawas  Valley  Coal  ami  Iron  Company  is  finer  in  texture  and  of  a  more 
uniform  color  than  any  other  stone  obtained  in  the  county.  It  is  used  for  "  bottom"  in  the  blast-furnace  belonging 
to  this  company,  and  resists  the  acti(m  of  heat  uncommonly  well.  The  prin(!ii)al  uses  of  the  material  from  these 
quarries  are  for  constructions  of  foundations,  underpinnings,  and  bridges  in  the  vicinity  in  which  the  (juarrics  are 
located. 

Almost  everywhere  in  Holmes  county  there  arc  lying  on  the  surface  large  masses  of  rock  which  have  been 
detached  from  the  strata  of  the  Coal-Measure  sandstones.  These  detached  masses  supply  the  local  demands  for 
building  stone,  and  no  quarries  are  developed  in  the  ledges. 

Xear  the  central  part  of  Knox  county,  from  3  to  7  miles  northeast  of  Mount  Vernon,  large  masses  of  rock  lie 
loose  upon  the  surface.  These  have  not  been  transported  to  their  present  station,  but  have  been  left  in  loose  blocks 
on  the  surface  by  the  undermining  and  removal  of  a  portion  of  the  soft  shales  that  immediately  underlie  the  stratum 
of  sandstone.  The  quarry  operations  represented  by  Messrs.  Bartlett  Brothers  are  worked  in  these  masses  of 
sand-rock.  This  stone  is  considered  the  best  material  for  building  purposes  to  be  found  in  the  vicinity  of  Jlount 
Vernon.  It  is  used  for  all  general  building  purposes,  including  caps,  sills,  columns,  etc.,  in  the  town  and  through 
the  neighboring  country.  It  is  estimated  that  about  250,000  cubic  feet  may  be  obtained  in  some  places  from  the 
surface  of  half  an  acre  in  area.     This  material  has  been  a  source  of  local  supply  for  about  seventy  years. 

The  Waverly  conglomerate,  which  is  quarried  near  Howard  station,  is  not  so  highly  esteemed  as  is  the  stone  of 
the  Carboniferous  conglomerate,  described  above.  The  demand  for  it  is  principally  for  use  in  the  construction  of 
railroad  bridges,  a^che^,  culverts,  and  to  some  extent  for  foundations  and  under]iinniugs  Some  is  shipped  to 
Columbus,  Ohio.  The  layers  of  stone  in  this  quarry  vary  in  thickness  from  6  inches  to  G  feet,  and  blocks  of  any 
required  dimensions  may  be  obtained.    It  is  rather  soft  when  first  extracted,  but  hardens  on  exposure  to  the  weather. 

In  Morrow  county  the  Berea  grit  crops  out,  and  is  qnan-ied  in  Xorth  Bloomfield,  Washington,  Gilead,  and 
Lincoln  townships.  Its  total  thickness  varies  from  15  to  40  feet  in  different  localities.  The  thin  layers  of  its  upper 
portion  are  very  even  and  compact,  and  make  an  excellent  flagging  material.  The  most  favorable  development  of 
the  fiag-stone  occurs  near  Iberia.  At  this  place  the  layers  vary  in  thickness  from  1  inch  to  0  inches,  but  2i  inches  is  the 
most  common  thickness ;  the  total  depth  of  flag  stone  is  about  20  feet,  below  which  from  IS  to  22  feet  of  heavier 
layers  occur.  The  quarries  are  located  in  the  bed  of  a  stream,  and  only  the  thin  layers  are  extracted.  The  amount  of 
flag-stone  that  may  be  quarried  in  this  vicinity  is  practically  inexhaustible.  At  present  the  material  is  carried  on 
wagons  2  miles  to  the  nearest  railway  shipping-point,  and  a  considerable  portion  of  the  product  of  the  quarries  is 
carried  on  wagons  to  the  town  of  Galion,  in  Crawford  county,  which  is  the  princ^jal  market  for  the  stone  quarried 
in  the  northern  part  of  Morrow  county. 

The  thickness  of  the  heaviest  layers  in  the  county  is  only  about  2J  feet. 

The  Berea  grit  crosses  the  eastern  part  of  Delaware  county,  and  at  Sunbury  quite  important  quarries  have  been 
developed.  It  has  here  been  worked  to  the  depth  of  about  20  feet,  as  deep  as  natural  drainage  is  available.  Good 
building  stone  might  be  obtained  below  this  depth,  but  artificial  drainage  would  be  required.  Plate  F  F  represents 
a  surface  of  the  Sunbury  freestone.  This  material  bears  a  close  resemblance  to  the  Euclid  "blue-stone"  of 
northern  Ohio.  The  layers  vary  in  thickness  from  3  inches  to  3  feet.  The  thin  layers  are  quarried  for  flagging 
stones,  and  the  heavy  ones  for  general  building  purposes  and  to  some  extent  for  ornamental  work.  The  material 
finds  its  principal  markets  at  Delaware,  Mount  Vernon,  Columbus,  and  Orrville,  Ohio.  Examples  of  it  may  be 
seen  in  the  building  of  the  Ohio  Industrial  Home  for  Girls  in  Delaware  county,  and  in  the  National  Bank  building 
at  Delaware. 

The  sandstone  of  the  Berea  grit  in  the  eastern  part  of  Franklin  county  has  considerable  local  value,  because 
on  each  side  of  its  outcrop  the  surfVice  of  the  country  is  occupied  by  a  belt  of  shale  from  S  to  10  miles  in  width,  the 
belt  on  the  west  being  entirely  destitute  of  building  stone  and  the  one  on  the  east  is  nearly  so.  The  formation  has, 
however,  in  this  part  of  the  state  lost  many  of  the  valuable  qualities  which  characterize  it  in  Erie,  Lorain,  and 
Cuyahoga  counties.  On  account  of  its  accessibility,  however,  it  has  been  used  quite  extensively  in  Columbus, 
the  Ohio  Institution  for  the  Blind  being  constructed  of  it  as  well  as  several  stone  fronts. 

The  entire  product  of  a  quarry  10  miles  east  of  Columbus  is  sawed  at  the  quarry  for  caps,  sills,  ashlar,  etc., 
and  shipped  to  various  points  along  the  lines  of  the  Baltimore  and  Ohio  and  Pan-Handle  railroads,  but  principally 
to  Columbus. 

The  greater  portion  of  the  surface  of  Licking  county  is  occupied  by  the  rocks  of  the  Waverly  formation,  but 
a  portion  of  the  eastern  part  of  the  county  is  occupied  by  the  conglomerate  and  Coal-Measure  rocks.  The  Waverly 
conglomerate  crops  out  in  bold  cliffs  over  quite  an  extensive  area  in  JIadison  and  Hanover  townships.  It  has  been 
quite  extensively  quarried  in  this  vicinity  for  use  as  material  for  construction  on  the  lines  of  railroad  running  through 
this  section  of  the  county.  It  is  a  rather  coarse-grained  sandstone,  in  some  localities  quite  uniform  in  texture,  and 
in  others  containing  pebbles  sometimes  an  inch  in  diameter.  It  is  rather  soft  when  first  quarried,  and  works  rather 
easily,  but  hardens  on  exposure.  In  some  places  sections  of  this  conglomerate  100  feet  in  thickness  are  exposed  in 
ravines.  The  quarries  now  operated  are  located  in  the  banks  on  each  side  of  the  Licking  river.  One  quarry  is 
located  in  the  north  bank,  at  the  foot  of  which  runs  the  Ohio  canal,  which  furnishes  the  means  for  transporting  the 
material  to  Newark  and  Columbus,  where  it  finds  its  principal  markets.    Another  quarry  is  located  in  the  south 
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bank  at  tbc  foot  of  wliioli  jiasses  the  IJaltiinore  and  Oliio  railroad.  The  material  is  used  (luitc  largely  for  beavy 
niasoiirv  along  the  lines  of  railroad,  and  ior  general  building  i)uri)oses  at  Newark  and  Gobunbiis.  It  varies  iu  color 
from  gray  to  light  brown.  The  eaprock  necessary  to  be  removed  seldom  exceeds  4  feet  in  depth,  and  consists 
principally  of  soil,  loose  sand,  and  gravel. 

This  material  may  be  obtained  with  equal  advantage  on  the  line  of  the  Pan-Handle  railroad,  and  there  is  no 
limit  to  the  amount  of  strong  and  durable  sandstone  which  may  be  extracted  in  this  vicinity.  A  quarry  U  miles 
south  of  Kewark,  iu  the  Cuyahoga  shale,  furnishes  a  finegrained  and  homogeneous  material,  at  present  used 
princi])ally  for  foundations  at  Newark  and  Columbus,  Ohio.  Trinity  church,  at  the  latter  place,  was  constructed 
of  this  material,  and  the  only  defect  noticed  in  the  stone  is  the  discoloration.  It  gives  evidence  of  both  strength 
and  durability  when  laid  ou  its  natural  bod,  and  when  it  is  quarried  sufficiently  early  iu  the  season  to  allow  it  to 
become  thoroughly  dry  before  being  subjected  to  the  action  of  frost. 

The  \Yaverly  sandstone  seen  in  Fairlield  county  iu  the  clifls  along  the  Hocking  river  is  generally  coarse-grained, 
ofteu  passing  into  a  true  conglomerate;  and  it  shows  the  same  character  iu  the  hills  and  highlands  west  of  the 
river.  It  is  more  commonly  of  a  rich  yellow  color,  but  sometimes  of  a  darkish  brown.  In  many  places  the  stone  is 
firm  in  texture  and  capable  of  resisting  great  pressure  without  crushing.  («)  The  stratum  iu  which  the  quarries 
near  Lancaster  are  worked  is  solid,  and  about  30  feet  in  thickness.  There  are  but  few  joints,  and  the  largest  sized 
blocks  nuiy  be  obtained.  The  material  is  used  i)riiicipally  for  bridge  construction,  canal  locks,  and  general  building 
purposes.  The  principal  markets  for  this  material  are  Columbus,  Centerville,  aud  Lancaster,  Ohio.  The  material 
for  the  superstructure  of  the  Saint  Joseph's  cathedral  at  Columbus  was  obtained  from  the  quarry  of  Messrs.  Sharp 
&  Crook,  and  that  for  the  foundation  of  the  same  structure  from  quarries  in  the  Waverly  conglomerate  near 
Hanover.  Licking  county.  The  amount  of  cap-rock  to  be  removed  is  from  3  to  4  feet  iu  some  localities,  aud  as 
much  as  25  feet  iu  depth  in  other  places.    Powder  is  employed  iu  quarryiug. 

The  Lithopolis  quarries  are  located  in  the  lower  portion  of  the  Cuyahoga  shale  of  the  Waverly  group.  There 
are  several  horizons  of  building  stone  in  the  Waverly  group,  but  this  particular  portion  of  the  Cuyahoga  shale  is 
quite  rich  in  quarries,  especially  iu  southern  Ohio.  There  is  a  number  of  important  quarries  in  the  upper  member 
in  different  parts  of  the  state,  as  indicated  iu  the  tables.  The  lower  portion  of  the  Cuyahoga  shale  has  no  economic 
importance  iu  the  northern  part  of  the  state.  The  only  important  quarry  iu  the  whole  formation  in  northern  Ohio 
is  that  of  the  Austin  Flagstone  Company,  iu  the  upper  portion  of  the  shale.  In  southern  Ohio  the  most  important 
building-stoue  quarries  are  iu  the  lower  portion  of  this  shale. 

The  stone  quarried  at  Lithopolis  aud  at  other  localities  at  or  near  the  same  horizon  is  commouly  denominated 
freestone.  It  is  a  fine-grained  saudstoue,  usually  in  quite  thin  courses ;  is  sawed  easily,  aud  answers  a  very 
couvenient  purpose  for  caps,  sills,  aud  stone  fronts.  Columbus,  Ohio,  is  the  principal  market  for  tlie  product  of  the 
quarries. 

Stone  for  the  ordinary  purposes  of  construction  may  be  obtained  in  various  localities  iu  Hocking  county,  but 
only  one  quarry  is  developed  in  the  Waverly  conglomerate  near  Logau,  and  the  material  from  this  has  but  recently 
come  into  the  market  through  the  facilities  for  transportation  afforded  by  the  constructiou  of  the  Hocking  Valley 
railroad.  There  are  no  important  quarries  below  this  point  in  the  Hocking  valley.  The  stratum  of  the  Waverly 
conglomerate  in  this  locality  consists  of  three  layers,  each  about  10  feet  in  thickness.  The  rock  underlies  an  area 
of  four  or  five  acres  with  a  cap-rock  but  a  few  feet  iu  depth,  consisting  of  clay  and  gravel,  which  is  easily  removed. 
The  quarry  is  located  close  to  the  railroad  aud  is  capable  of  supplying  any  demand  for  material  likely  to  be  made 
upon  it.  It  iiuds  its  principal  markets  at  Columbus,  Lancaster,  and  London,  Ohio,  and  has  been  shipped  to  some 
extent  to  Marion  and  Wiuuemac,  Indiana. 

When  a  caual  was  constructed  through  the  valley  fifty  years  ago,  it  furnished  easy  transporatiou  for  the  great 
ledges  of  sandstone  that  bound  the  valley  for  a  dozen  or  more  miles,  and  the  stone  from  Waverly,  Pike  county, 
soon  became  famous  in  Columbus  and  centi-al  Ohio  generally  as  Waverly  stoue.  The  name  was  early  extended  to 
a  great  group  of  associated  sandstone  and  sliales  of  sub-Carboniferous  age,  as  has  recently  been  proved,  but  the 
real  age  was  long  an  unsettled  question;  heuce  comes  the  Waverly  group  of  Ohio  geology.  It  is  the  first  sandstone, 
except  the  local  Euclid  blue-stone,  reached  in  ascending  the  geological  scale  of  Ohio  that  can  be  quarried. 
The  stratum  is  best  shown  from  Waverly  south  for  10  or  12  miles.  It  dips  below  drainage  just  south  of  the  county 
line  ou  the  river's  bed.  For  these  10  or  12  miles  it  is  reached  qu  all  the  ravines  ou  each  side  of  the  river.  The 
stone  about  Waverly  has  been  followed  back  under  such  heavy  cover  that  the  iucreased  expense  of  quarrying  has 
ruled  the  material  out  of  the  market.  A  quarry  at  Piketon  has  just  been  made  possible  by  the  Scioto  Valley 
railroad,  coiistructed  four  years  ago.  There  is,  however,  no  first-class  stone  now  available  iu  this  quarry.  There 
are  2(!feet  exposed  in  it  iu  courses  varying  from  li  to  24  inches  in  thickness.  There  is  a  great  anuiuut  of  reliable 
stone  in  the  stratum  and  a  great  amount  that  is  treacherous.  It  is  by  no  means  eijual  iu  uniformity  of  quality  to 
the  IJerea  stone  of  northeiii  Ohio.  It  formerly  furnished  a  grindstone  grit  of  great  local  value.  The  stoue  is  always 
ripple-nuirked  and  bears  other  evidences  of  having  been  formed  on  a  shoreline.  It  is  usually  of  a  uniform  gray 
color,  but  there  is  also  a  variegated  variety  clouded  with  red  which  is  one  of  the  most  striking  stoues  of  the  state. 
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The  above,  however,  is  but  au  iiiadecinate  stateineut  iu  regard  to  the  rauge  of  quairies  that  for  many  years  held 
the  first  place  in  sotitheru  Ohio.  Many  other  ledges  of  at  least  equal  value  have  now  been  rendered  available  by 
the  new  lines  of  railroad  coninuinication. 

The  Waverly  stone,  where  it  has  not  been  subjected  to  atmospheric  influences,  has  the  characteristic  bluish- 
gray  color  of  the  Berea  grit  formation  in  other  parts  of  the  state.  The  difference  in  composition  between  the 
weathered  portion  and  the  blue-stone  is  shown  iu  the  following  analysis  made  by  Professor  Wormley  for  the  Report 
on  the  Geological  Survey  of  Ohio: 


No.  1          1          No.  2 
(white-stone).  }    (blue-stone). 

Silicic  acid 

Per  cent.             Per  cent. 
91.30                    91.00 

(1.  80    1                   1. 17 
0.06    '                   0.30  ■ 
5.  79    1                   5. 20 
Trace.                 Trace. 
0.32                     0.28 
1.30                       1.80 

Sesquioxide  of  irou 

Lime 

Total 

99.03    1                 99.75 

I^ear  Cynthiaua,  where  the  variegated  variety  above  referred  to  occurs,  there  is  also  found  a  very  white, 
fine-grained  variety,  and  the  following  analysis  shows  this  to  be  very  nearly  of  the  same  composition  as  that  above, 
without  the  oxides  of  iron  : 

Per  cent. 

Silicic  aciil 91.35 

Iron,  sesquioxide Trace. 

Alumina 6. 00 

Lime,  carbonate 0. 75 

Magnesia,  carbonate 0. 34 

Water,  combined 1.00 

Total a  99. 44 

The  Waverly  brownstoue  quarries  lie  at  a  horizon  about  40  or  50  feet  above  the  Waverly  stone,  or  Berea  grit, 
in  its  southward  extension.  They  lie  very  near  the  horizon  of  the  famous  Buena  Vista  stone  of  Scioto  county.  A 
number  of  the  best  stone  fronts  at  Columbus,  Ohio,  have  been  constructed  from  the  product  of  these  quarries.  The 
stone  is  brown  only  on  the  outcrop;  when  found  a  few  feet  under  cover  it  assumes  a  dark  blue  color  and  loses  its 
value  as  an  ornamental  stone.  The  blue  variety  contains  a  large  amount  of  soluble  iron  protoxide  which  produces 
a  bad  discoloration  on  exposure  to  the  atmosphere.  The  following  analysis  made  by  Professor  Wormley  for  the 
Report  on  the  Geological  Survey  of  Ohio  shows  the  composition  of  the  Waverly  brownstone  : 

Per  cent. 

Silicicacid 73.90 

Protoxide  of  iron 

Sesquioxide  of  irou 13.44 

Alumina S.  56 

Lime Trace. 

Magnesia 0.46 

Water,  combined 3.  30 

Total 99.66 

The  quarry  which  has  been  the  most  important  is  located  about  half  way  between  Waverly  and  Piketon.  Here 
the  stone  forms  a  massive  bed  8  feet  in  thickness.  The  same  ledge  has  been  worked  along  the  valley  on  both  sides 
of  the  Scioto  river  for  10  or  12  miles.  That  quality  of  stone  still  remains  in  easy  reach,  though  some  of  the  quarries 
have  already  yielded  all  their  brownstone  to  the  market.  The  depth  of  cap-rock  to  be  removed  in  these  quarries 
nowhere  exceeds  15  feet. 

All  the  ravines  that  reach  the  Ohio  valley  below  Portsmouth  for  20  miles  disclose  a  large  amount  of  excellent 
building  stone,  but  in  the  ravines  that  are  found  from  2  to  4  miles  below  th^re  is  a  horizon  disclosed  that  lies  low 
enough  to  be  easily  reached,  and  that  is  naturally  covered  by  au  easily-eroded  cap,  so  that  a  very  considerable 
amount  of  building  stone  has  been  found  readily  accessible.  This  horizon  is  at  about  the  middle  of  the 
sub-Carboniferous  .system  in  Ohio. 

The  Portsmouth  quarries  have  been  worked  since  the  first  settlement  of  the  Ohio  valley.  During  the  last 
fifty  or  sixty  years  a  great  number  of  separate  quarries  have  been  opened,  but  all  on  the  same  horizon.  When  the 
stripping  becomes  heavy  a  slight  change  in  location  is  made.  The  land  is  considered  of  no  great  value  for  any  other 
than  quarrying  purposes.  Some  locations  prove  better  than  others,  and  these  are  being  worked  more  systematically 
of  late  years. 
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At  the  quarry  of  Messrs.  lleitz  &  Co.  the  stone  occurs  in  hiyers  I'roin  (i  to  L'4  inches  in  thickness.  These 
courses  are  frequently  separated  by  an  inch  or  two  of  shale.  Joints  do  not  occur  freciueutly  to  interfere  with  the 
systematic  working  of  the  (juarries.  For  flagging  the  stone  is  uncqnaled  in  the  Ohio  valley,  as  it  wears  evenly, 
always  gives  foothold,  and  is  in  every  way  satisfactory.  It  is  well  adapted  to  sawing,  and  is  used  (juite  extensively 
for  general  building  i)ur])oses.  The  material  linds  its  principal  markets  along  the  Ohio  valley,  throngji  Ohio,  West 
Virginia,  Kentucky,  and  L'ennsylvania.  It  has  been  used  in  the  construction  of  the  court-house  at  Athens  and  the 
Children's  Uome  building  at  Gallipolis,  Ohio,  and  the  Western  penitentiary  of  Pennsylvania,  at  Allegheny. 

The  quarry  of  Mr.  J.  31.  Inskeep  is  located  about  12  miles  below  Portsmouth,  on  the  Ohio  river,  at  a  horizon 
about  00  feet  above  the  Buena  Yista  stone  proper.  There  are  30  feet  of  rock  iu  about  20  dilfereut  layers.  The 
lowest  (!ourse,  about  32  inches  in  thickness,  is  the  most  valuable  stone.  This  course  is  covered  by  4  feet  of  blue 
shale,  which  is  the  largest  mass  of  shale  in  this  section.  The  other  shale  deposits  are  but  little  more  than  partings 
between  layers  of  sandstone.  The  courses  are  remarkably  even  in  thickness,  but  those  above  the  lowest  do  not  yield 
a  strictly  tirst-class  material.  For  the  last  three  or  four  years  this  quarry  has  supjjlied  material  quite  extensively 
for  the  Columbus  market,  and  a  number  of  fine  stone  fronts  have  been  constructed  from  it.  The  stone  varies 
considerably  in  quality,  and  needs  to  be  carefully  inspected. 

The  southwestern  portion  of  Scioto  county  and  the  southeastern  corner  of  Adams  county,  two  adjoining  districts, 
were  once  the  most  imporfimt  localities  in  Ohio  for  the  production  of  building  stone.  In  the  earlier  days  of  the  state 
an  engineer  of  reputation,  employed  upon  the  construction  of  canals,  became  conversant  with  the  then  known 
building  stones  of  the  state,  and  recognizing  the  great  value  and  accessibility  of  the  ledge,  commonly  known  as  the 
Buena  Vista  Freestone  ledge,  bought  a  large  territory  here,  and  began  the  development  of  the  quarries  iu  a  large 
way.  Other  horizons  of  good  rock  were  found  at  various  levels,  but  this  one  bed,  by  its  color  and  quality,  suppHed 
the  Cincinnati  market  almost  exclusively.  Its  reputation  sjiread  throughout  the  whole  Ohio  valley  and  beyond. 
Large  quarries  were  opened  on  both  sides  of  the  river,  government  patronage  was  secured,  and  material  for  the 
construction  of  custom-houses  and  other  public  buildings  was  ordered  from  the  Buena  Vista  quarries.  So  great 
was  the  demand  for  this  stone  that  material  of  poor  quality  as  well  as  of  good  was  hurried  into  the  market.  The 
greenstone  while  full  of  <piarry  water  was  laid  iu  massive  walls,  and  the  bad  behavior  of  this  material  soon 
excluded  the  stone  almost  entirely  from  the  market.  It  is,  however,  as  good  now  as  when  it  earned  its  high 
reputation,  but  needs  careful  and  conscientious  selection  and  suitable  seasoning. 

Just  below  the  horizon  of  the  Buena  Vista  stone  lies  the  Berea  shale,  a  bed  of  highly  bituminous  and  very 
fossiliferous  black  shale,  ranging  from  15  to  30  feet  iu  thickness.  Its  bituminous  composition  makes  it  a  source 
of  petroleum,  which  rises  into  the  sandstone  courses  that  lie  above  it.  This  is  the  source  of  one  of  the  worst 
inq)urities  of  the  Buena  Vista  stone.  When  followed  under  cover  it  is  found  loaded  with  petroleum  or  with  tar, 
which  seems  not  only  to  disfigure  the  stone  but  to  weaken  it  to  some  extent;  and  other  impurities  in  the  stone  are 
masked  for  the  time  by  this  bituminous  matter.  The  oil-beariug  stone  is  tolerated  only  iu  rough,  heavy  work. 
Some  of  the  stone  contains  sulphide  of  iron,  which,  on  exposure  to  the  weather,  becomes  oxidized  to  the  suljjhate  and 
goes  into  combination  with  compounds  of  aluminium,  and  appears  on  the  surface  of  the  stone  as  a  white  efdorescence 
which  has  the  characteristic  taste  of  alum.  Grains  and  nuggets  of  pyrites  appear  in  the  shales  associated  with 
this  sandstone,  but  are  not  very  perfectly  visible  to  the  naked  eye  in  the  city  ledge  (the  name  now  applied  to  the 
stratum  proper  of  Buena  Vista  stone).  The  rock  is  quarried  by  channeling  and  wedging  iu  the  same  manner  as  in 
the  quarries  of  the  Berea  grit  in  northern  Ohio.  ]Sro  .stone  is  extracted  for  the  market  during  the  winter  months, 
but  tliis  time  is  occupied  in  removing  the  cap-rock  and  iu  channeling.  The  behavior  of  the  material  when  properly 
selected  is  apparent  in  a  number  of  important  structures  in  Cincinnati,  and  that  of  the  unselected  material 
may  be  seen  in  the  custom-house  and  other  buildings  iu  Chicago.  The  material  has  also  been  used  with  good  and 
bad  results  in  a  uuuiber  of  other  cities  and  towns,  including  Louisville,  Kentucky,  Pittsburgh,  Pennsylvania, 
and  Detroit,  Michigan. 

Caebonifeeous. — The  Carboniferous  conglomerate  (Sharon  conglomerate  of  the  Seco7id  Geological  Survey  of 
Pennsylvania)  furnishes  the  only  important  building  stone  in  Portage  county.  This  formation  in  Ohio  geology  is 
commonly  called  "'the  Conglomerate". 

In  Franklin,  Mantua,  and  Nelson  townships,  where  it  is  well  seen,  it  is  a  coarse,  drab-colored  sandstone,  in 
places  thick  set  with  quartz  pebbles  from  the  size  of  a  pea  to  that  of  an  egg.  It  is  quarried  in  these  localities  to  a 
small  extent  for  local  i)uri)oses. 

At  the  quarry  of  Messrs.  Case  &  King,  in  Windham  townshij),  it  is  finer,  whiter,  and  more  homogeneous,  and 
answers  cpiite  well  for  archite(;tural  purposes.  It  is  rather  too  coarse  for  fine  work,  but  it  is  strong  and  durable  and 
well  adapted  to  bridge  building  and  all  other  i)laiu  and  massive  masonry. 

In  Summit  county  tiie  Carboniferous  conglomerate  underlies  all  the  higher  portions  of  the  county  and  forms 
the  surface  rock  overall  the  middle  portion,  except  where  cut  tiirough  by  the  Cuyahoga  and  its  tributaries;  though 
generally  covered  and  concealed  by  beds  of  drift,  it  is  ex])(>se(l  and  ([uarried  in  all  the  towns  north  of  Akron.  In 
the  valley  of  the  Cuyahoga  it  forms  clili's  sometimes  100  feet  in  perpendicular  height.    The  rock  is  about  100  feet 
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in  thickness,  generally  a  cotirse-graiiieil,  light  diab  sandstone,  but  in  some  localities,  and  especially  near  the  base 
of  the  formation,  becoming  a  mass  of  quartz  pebbles,  with  just  enough  cement  to  hold  them  together,  {a) 

All  the  accessible  material  that  is  now  known  in  this  formation  is  ai)plicable  to  ordinary  purposes  of  l)uilding. 
Although  it  is  (jnarried  in  many  ditl'erent  localities  for  local  supply,  it  is  worked  extensively  in  but  two  localities — 
nt  Akron  and  in  Twinsburg  township.  The  quarries  at  Akron  are  worked  principally  to  sujtply  the  town  with 
foundation  stone  and  the  immediate  vicinity  with  bridge  stone.  The  quarries  in  Twinsburg  township  are  at  present 
worked  quite  extensively  to  sui)ply  material  for  the  construction  of  bridges  on  the  Cleveland  and  Pittsburgh  and 
the  Conuotton  Valley  railroads. 

A  section  in  ]Mr.  Parmelee's  quarry  exhibits  IS  inches  of  soil  and  gravel,  15  feet  of  coarse  sandstone  in  which 
thin  strata  of  pebbles  occur  from  1 J  to  4  feet  apart,  and  6  feet  of  very  coarse  conglomerate  underlaid  by  shale.  The 
15  foot  course  of  sandstone  occurs  in  a  solid  mass,  which  separates  easily  where  strata  or  sheets  of  pebbles  called 
*' bed-seams"  occur.  In  the  Akron  quarries  the  stone  is  fine-grained  and  more  homogeneous  than  in  the  Twinsburg 
<piarries.  In  Mr.  Hugill's  quarry  the  rock  has  been  quarried  to  a  depth  of  40  feet,  and  the  material  obtained  is  a 
coarse-grained  sandstone  free  from  pebbles.  Formerly,  in  a  quarry  known  as  Wolf's  quarry,  near  Akron,  a  local 
stratum  produced  a  deep  reddish  purple  sandstone,  perhaps  the  most  beautiful  building  stone  ever  jiroduced  in 
the  state,  which  was  used  quite  extensively  in  Cleveland,  and  two  residences  on  Euclid  avenue  are  constructed 
■of  this  material.  At  Cuyahoga  Falls  a  similar  material  has  been  quarried  to  some  extent  for  the  construction 
of  buildings  in  the  town.  The  quantity  of  this  variety  of  building  stone  is  apparently  not  large,  and  it  seems  that 
it  is  nowhere  known  at  present  where  it  can  be  profitably  quarried  in  a  large  way.  The  Wolf  quarry  has  not  been 
worked  for  a  number  of  years. 

The  stone  quarried  for  building  puri30ses  in  Coshocton  county  is  obtained  from  blocks  detached  from  strata  of 
sandstones  of  the  Lower  Coal  Measures.  The  stratum  from  which  the  blocks  quarried  by  the  parties  represented  in 
the  tables  have  been  detached  is  a  solid  ledge  30  feet  in  thickness,  and  lies  a  few  feet  above  the  horizon  of  the  Zoar 
limestone.  The  material  is  usually  a  light-colored  sandstone,  though  some  of  it  has  a  reddish  color,  and  some  is  a 
finer-grained  white  sandstone.  The  stone  used  for  the  construction  of  locks  on  the  Ohio  canal,  through  Coshocton 
county,  was  obtained  from  these  quarries.  The  stone  has  the  reputation  of  enduring  well  ordinary  atmospheric 
influences,  but  not  of  withstanding  a  high  degree  of  heat.  It  is  principally  used  for  bridge  building  and  foundations 
in  the  vicinity  of  the  quarries. 

Material  for  ordinary  purposes  of  construction  is  obtained  in  various  localities  in  Muskingum  county  from  the 
Coal-Measure  sandstones,  but  there  is  no  extensive  quarry  at  any  place  except  about  half  a  mile  east  of  Zanesville. 
This  quarry  furnishes  by  far  the  largest  part  of  the  stone  used  for  construction  in  and  about  Zanesville.  It  has 
been  used  quite  extensively  for  building  canal  locks,  foundations,  and  for  sidewalk  pavements.  Some  of  the  oldest 
buildings  in  Zanesville  are  constructed  entirely  of  this  material,  and  it  is  found  that  the  stone  is  more  capable  of 
resisting  atmospheric  agencies  than  of  resisting  the  abrasive  action  to  which  it  is  subjected  in  sidewalks.  This 
jnaterial  is  easily  obtained  in  great  abundance  and  of  fair  quality,  and  is  the  most  important  among  the  building 
stones  found  in  the  neighborhood  of  Zanesville,  except  perhaps  the  sub-Carboniferous  limestone  with  which  it  has 
l>een  recently  brought  into  competition. 

The  most  important  building-stone  quarry  in  Noble  and  Guernsey  counties  is  near  Cumberland,  on  the  line 
between  the  two  counties.  The  stratum  quarried  is  solid  and  about  10  feet  in  thickness.  The  material  is  a  dense 
fine-grained  sandstone,  rather  hard,  but  susceptible  of  being  finely  carved.  It  is  of  a  gray  or  Kght-browu  color 
where  it  has  been  subjected  to  atmospheric  influences,  but  as  the  excavation  progresses  into  the  hill  a  material  of 
a  bluish-gray  color  is  obtained.  Joints  in  this  stratum  are  filled  ui>  with  a  hard  calcareous  matter  deposited  from 
solutions  of  the  material  from  a  limestone  ledge  a  short  distance  above  the  sandstone.  The  size  of  blocks  determined 
by  these  joints  is  about  30  by  15  by  10  feet.  The  matei-ial  is  employed  for  all  general  building  purposes,  principally 
at  Cambridge.  It  is  used  in  the  superstructure  of  the  court-house  in  process  of  construction  at  this  place.  The 
foundation  stone  for  this  building  was  obtained  near  Cambridge,  from  a  quarry  worked  only  to  supply  temporary 
demands. 

Stone  for  the  ordinary  purposes  of  construction  may  be  obtained  in  various  localities  in  Jeflerson  county  from 
the  difl'erent  sandstone  strata  of  the  Coal  Measures,  which  occupy  the  whole  area  of  the  county ;  but  the  only 
quarries  that  have  been  developed  are  those  near  8teuben^^lle,  in  the  Upper  Coal  Measures. 

One  quarry  furnishes  stone  for  general  building  and  paving  puri)oses,  used  principally  in  the  town  of  Steubenville. 
The  material  has  a  bluish  color  where  it  has  not  been  exposed  to  atmosiilieric  action,  and  at  the  natural  joints 
discoloration  has  penetrated  into  the  rock  from  10  to  18  inches.  This  liability  to  discoloration  makes  this  stone 
unfit  for  the  finer  jjurposes  of  construction. 

A  better  material  for  purposes  of  ornamentation  is  obtained  from  the  quarry  where  two  separate  ami  distinct 
strata  of  sandstone  in  the  Upper  Coal  Measures  occur.  There  are,  in  reality,  two  separate  quarries,  located  at 
difl'erent  heights,  at  the  side  of  a  hill  west  of  Steubenville,  near  the  Ohio  river.  The  material  from  these  quarries 
is  used  largely  for  cemetery  work,  bases  of  monuments  and  tombstones,  vaults,  etc.    That  from  the  upper  quarry 
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is  belter  adapted  to  fine  work,  but  it  is  not  so  extensively  used,  because  the  material  is  not  as  accessible  as  that 
in  the  lower  quarry.    The  Episcopal  church  at  SteubenviHe  was  constructed  of  stone  from  these  quarries. 

r.elmont  county  is  well  sup])lied  with  material  for  the  ordinary  purposes  of  constrncrtion  from  the  sandstones  of 
the  Upper  Coal  Pleasures  and  the  Lower  Barren  Measures ;  and  some  of  the  ([uarries  furnisli  material  (juite  well 
adapted  for  ornamentatal  purposes.  The  most  important  quarries  are  those  in  the  eastern  part  of  the  county, 
near  Martin's  Ferry  and  near  Bellaire.  These  (juarries  are  located  in  the  hills  several  hundred  feet  above  the  Ohio 
river.  The  quarry  of  JMr.  Charles  Siebrecht  is  located  about  1(H)  feet  hisrh  in  one  of  these  hills.  The  stratum  is  a 
solid  mass  about  30  feet  in  thickness.  The  material  is  used  for  general  building  ])ur]ioses,  principally  at  ;\Iartiu'.s 
Ferry.  The  stone-work  of  the  susjjeusion  bridge  across  the  Ohio  river  at  Wheeling,  West  Virginia,  is  constructed 
from  this  material. 

The  total  thickness  of  the  sandstone  ledge  quarried  by  IMr.  IJobinson,  near  Bellaire,  is  about  40  feet.  The 
rock  for  a  depth  of  17  feet  from  the  top,  is  very  uniform  in  texture  and  general  appearance.  The  portion  of  the 
ledge  below  this  is  in  irregular  masses,  unfit  for  building  purposes,  and  is  locally  called  "nigger- head".  The  layers- 
of  stone  in  the  upper  17  feet  are  quarried  for  building  purposes,  and  vary  in  thickness  from  4  to  7  feet.  This  is 
esteemed  as  the  best  material  I'or  building  purposes  found  in  Belmont  county.  The  arches  and  abutments  of  the 
Baltimore  and  Ohio  Railroad  bridge  across  the  Ohio  river  at  Bellaire,  and  of  a  number  of  other  bridges  on  the  same 
railroad,  are  constructed  of  this  stone.  The  material  finds  its  principal  markets  at  Bellaire,  Ohio,  and  at  Wheeling^ 
and  Benwood,  West  Virginia.  Traces  of  coal  vegetation  are  found  occasionally  between  the  layers  of  stone  in  this- 
quarry.  A  short  distance  above  this  sandstone  a  vein  of  coal  occurs,  and  aboYe  this  a  limestone  stratum  20  feet 
in  thickness,  quarried  for  furnace  tins. 

The  ledge  of  rock  in  Mr.  Hutchinson's  quarrj'  is  about  30  feet  in  thickness,  and  is  considerably  broken  into 
irregular  masses.  The  stone  is  fine-grained,  rather  hard,  and  diificult  to  cleave  in  any  direction.  Near  the  middle 
of  the  ledge  are  two  layers,  each  about  20  inches  in  thickness,  which  are  more  regular ;  the  rock,  however,  is  found 
less  broken  as  the  excavation  advances  into  the  hill.  Since  this  quarry  is  constantly  worked  for  ballast,  it  has  the 
advantage  of  selecting  its  best  material  for  purposes  of  construction.  However,  stone  more  regular  in  structure 
and  better  adapted  to  building  purposes  is  quite  abundant  in  this  locality.  There  is  also  a  good  flagging  stone 
found  here  in  a  different  stratum  ;  but  this  is  quarried  only  occasionally  for  temporary  demands.  The  product  ot 
the  quarry  of  the  Baltimore  and  Ohio  Eailroad  Company,  near  Barnesville,  is  used  largely  for  ballast.  It  has- 
been  used  to  some  extent  for  purposes  of  construction  on  the  Baltimore  and  Ohio  railroad.  The  stratum  in  which 
the  quarry  is  located  is  about  30  feet  in  thickness,  but  has  only  been  worked  to  a  depth  of  14  feet.  The  stratum 
contains  few  joints  and  has  no  divisional  planes  of  stratification.  Stone  of  such  fair  quality  for  all  ordinary 
building  purposes  is  so  generally  distributed  throughout  this  part  of  the  county  that  it  is  picked  up  wherever 
needed  to  supply  the  occasional  local  demands,  and  no  extensive  quarries  are  developed  at  ^ny  place  for  the 
production  of  building  stone. 

In  Washington  county  strata  of  sandstone  belonging  to  the  upper  series  of  Coal  Measures  are  quarried  for  the 
production  of  building  stone  and  gTindstones  in  the  heavy  ledges  along  the  Ohio  Eiver  bills.  The  most  important 
quarries  are  located  near  Marietta  and  Constitution.  The  arrangement  of  the  diflferent  sandstone  strata,  with  their 
alternate  shales,  coals,  and  fire-clays,  is  as  follows : 

Ilcavy  saufl-rock 30  feet. 

Blue  shale 9  feet. 

Hea\''y  saiul-rock  extensively  quarried  for  griudstoues 25  feet. 

Sandy  shale 20  feet. 

Heavy  sand-rock  quarried  in  places 36  feet. 

Shale,  somewhat  ferruginous 4  feet. 

Coal,  Hohson's  seam 1  foot  to  6  inches. 

Fire-clay  and  shale 4  feet. 

Interval  to  Ohio  river a  42  feet. 

The  quarries  near  IMarietta  and  Constitution  are  all,  except  Mr.  T.  B.  Townsend's,  worked  in  the  grindstone 
stratum,  and  produce,  besides  grindstones,  material  for  all  general  building  purposes.  The  building  stone  is  used 
principally  at  Marietta  and  at  various  points  along  the  Ohio  river.  In  difl'erent  portions  of  the  stratum  there  are 
snfiBcient  varieties  of  texture  to  furnish  all  kinds  of  grits  used  for  wet  grinding,  and  the  grindstones  are  shipped  to 
all  manufacturing  points  in  the  United  States.  The  rock  splits  readily  in  the  direction  of  the  stratification.  The 
advantages  oflered  for  the  transportation  of  the  product  by  the  proximity  of  the  quarries  to  the  Ohio  river  greatly 
aid  their  development. 

The  <iuarry  of  Mr.  Townsend  is  located  on  the  3Iuskingum  river,  and  is  devoted  to  the  jiroduction  of  a  material 
mainly  for  bridge-building  jjurposes,  and  some  lor  general  jinrposes  of  construction.  The  section  exposed  in  this 
quarry  exhibits  G5  feet  of  sand-rock,  which  becomes  still  heavier  as  the  quarry  progresses  into  the  hill.  It  consists 
of  layers  from  4h  to  IS  feet  in  thickness.  In  the  lower  portion  of  the  quarry  the  material  is  rather  finer  in  texture 
and  superior  in  quality  to  that  in  the  upper  portion.  The  quarry  was  ojiened  for  the  sjtecial  juiriiose  of  obtaining 
stone  for  the  ice  harbor,  now  in  process  of  construction  at  Marietta;  but  it  also  furnishes  material  for  other 
structures. 

a  Geological  Survey  of  Ohio,  Vol.  II,  p.  472:  "Report  of  Second  District",  byE.  B.  Andrews. 
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LIMESTONE, 

Ci>'CiNNATi  GKOUr.— The  southwesteiu  corner  of  Ohio  is  covered  by  wbat  is  called  the  Ciucinnati  group  of 
limestones,  a  geological  formation  equivalent  to  the  Hudson  Eiver  beds  of  New  York.  These  rocks  were  very 
early  qnarried  and  used  for  construction  purposes,  although  the  special  quarries  that  are  at  present  in  ope#itiou 
have  been  much  more  recently  developed.  Quarries  once  located  on  the  outskirts  of  Cincinnati  have  suspended 
operations  on  account  of  the  growth  of  the  city.  The  material  is  mentioned  in  the  early  reports  upon  the  geology 
of  Ohio  as  having  been  used  in  lS3&for  building,  burning  into  lime,  macadamizing  roads,  and  even  for  ornamental 
pm-poses.  («) 

Professor  Orton  gives  the  following  as  the  order  in  which  the  beds  which  constitute  the  Cincinnati  group  in 
southwestern  Ohio  are  arranged  : 

The  Point  Pleasant  beds,  50  feet  thick,  constitute  the  lowest  of  the  series.  The  Cincinnati  beds  proper  overlie 
these,  and  are  425  feet  thick.  The  Lebanon  beds  are  the  highest,  and  are  300  feet  thick.  Quarries  are  developed  in 
each  of  these  horizons.  The  rocks  wherever  they  are  quarried  are  very  much  alike,  and  are  called  in  commerce 
blue  limestones.  As  a  rule  they  are  tilled  with  fossils,  and  occur  in  layers  that  are  from  half  an  inch  to  12  inches 
in  thickness,  which  are  interstratitied  with  beds  of  shale  or  clay.  Professor  Orton  says  that  while  this  blue 
limestone  has  been  used  from  the  first  settlement  of  the  country,  it  has  hitherto  enjoyed  the  reputation  of  being 
serviceable  rather  than  beautiful ;  but  within  the  last  few  years  it  has  been  so  treated  by  combination  with  other 
building  stones  as  to  produce  very  fine  architectural  effects,  as  can  be  seen  in  the  recent  buildings  of  the  city  and 
suburbs  of  Cincinnati,  (b) 

The  quarries  in  the  Cincinnati  group  of  limestones  are  located  near  Cincinnati,  more  on  account  of  the  local 
demand  for  the  most  accessible  stone  than  for  the  superior  quality  of  the  jnaterial  at  this  point.  There  are 
limestones  in  the  river  bed  which  are  upon  the  same  level  as  the  quarries  which  produce  excellent  stone  at 
Covington,  upon  the  opposite  shore.  These  beds  are  overlaid  by  250  feet  of  shales,  which  are  called  by  Professor  Orton 
the  "Eden  shales";  and  these  in  turn  are  overlaid  by  the  so-called  "Hill  Quarry"  beds  of  limestones,  from  which 
most  of  the  stone  used  in  the  county  is  derived. 

Six  quarries  of  importance  are  at  present  in  operation  at  Cincinnati  with  exposures  of  from  40  to  75  feet,  of 
which  some  10  to  25  feet  is  distributed  throughout  the  section  in  layers  from  1  inch  to  10  inches  in  thickness. 
Slabs  6  feet  long  and  6  feet  wide  can  be  extracted. 

The  lime  which  is  burned  from  the  stones  of  the  Cincinnati  group  is  dark  and  unfit  for  plastering,  but  for 
foundations,  etc.,  it  is  of  especial  value,  as  it  possesses  some  hydraulic  capacity.  Specifications  for  cellar  walls, 
bridge  abutments,  etc.,  in  this  region  always  call  for  Cincinnati  lime. 

It  is  thus  seen  that  the  stone  is  interstratifled  with  beds  of  shale,  which  forms  ft-om  one-fourth  to  one-third 
of  the  whole  section.  In  other  parts  of  the  series  the  proportion  of  stone  falls  to  one-tenth  of  the  thickness  of  the 
section,  the  main  mass  being  composed  of  shale  or  clay.  The  stone  seldom  exists  in  such  condition  as  to  make  a 
building  stone  that  can  be  used  in  fronts,  and  it  is  mainly  employed  for  rough  construction,  although  some  of  the 
churches  in  Cincinnati  have  been  built  from  it. 

As  the  dip  of  the  blue-limestone  beds  is  mainly  to  the  north,  while  the  direction  of  the  Ohio  valley  at  Cincinnati 
is  toward  the  soiith,  by  proceeding  up  the  river  layers  of  the  formation  are  brought  to  the  surface  that  are  lower 
than  any  occurring  in  the  river  quarries  of  the  city.  The  Point  Pleasant  quarries,  in  Clermont  county,  are 
consequently  situated  in  a  difterent  and  lower  level,  and  Professor  Orton  states  that  this  section  furnishes  the 
most  desirable  building  stone  of  the  blue-hmestone  series.  It  dresses  more  easily  and  possesses  a  better  shade 
of  color,  combined  with  a  general  exemption  from  the  weathered  seams  that  disfigure  the  higher  beds.  The 
quarries  are  situated  at  the  water's  edge,  and  river  transportation  enables  the  stone  to  be  brought  to  the  city 
easily.  In  a  church  on  the  corner  of  Eighth  and  Elm  streets,  Cincinnati,  the  appearance  of  the  stone  can  be  seen 
to  the  best  advantage.  As  the  demand  for  the  stone  is  local,  the  annual  production  fluctuates  between  wide 
limits,  and  the  value  of  the  product  has  sometimes  fallen  very  low.  There  is  quite  a  large  number  of  small 
quarries  in  the  neighborhood,  each  producing  from  $200  to  $300  worth  of  stone  annually. 

The  quarries  in  Butler  county,  from  which  are  extracted  the  blue  limestones  of  the  Cincinnati  group,  are 
situated  at  and  near  Hamilton.  The  character  of  the  stone  and  the  method  of  its  occurrence  are  the  same  as 
those  of  the  other  limestone  obtained  from  this  group.  A  quarry  at  Hamdton  exhibits  a  section  40  feet  thick',  of 
which  18  feet  are  of  stone  distributed  iii  layers  of  varying  thickness  throughout  the  whole  section.  The  individual 
layers  are  from  1  inch  to  12  inches  in  thickness,  and  the  heaviest  layers  are  found  at  the  bottom. 

The  limestones  of  the  Cincinnati  group  are  all  highly  fossiliferous,  and  the  number  and  variety  of  the  forms 
found  in  them  have  given  to  them  a  geological  celebrity.  The  quarrying  operations  are  constantly  bringing 
to  light  rare  and  interesting  species,  but  the  specimens  which  were  collected  and  sent  to  the  jSTational  Museum 
as  typical  contain  a  predominating  number  of  fossils  of  the  species  Chaetetes,  with  the  shells  of  brachiopods 
cemented  together  by  limestone.  ^Vhen  polished  the  stones  appear  very,  beautiful  on  account  of  the  diversity  and 
delicacy  of  these  fossil  forms,  but  owing  to  the  presence  of  clay  in  the  cementing  material  the  polish  is  not  uniform 

a  Professor  Locke  in  Secotid  Annual  Report  on  Geological  Survey  of  Ohio,  by  W.  W.  Mather,  1838. 
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■over  the  whole  surface.  Tliis  does  not  detract  especially  from  tlie  value  of  the  stone  for  ornamental  purposes,  since 
the  fossil  forms  which  give  the  stone  its  beauty  by  receivinj;  the  highest  polish  are  thereby  brouglit  into  [jrominencc. 

The  fragments  of  fossils  of  whicli  the  stone  so  largely  consists  were  apparently  lirsl  waslied  together  along 
with  the  clayey  limestone  and  mud  which  forms  tlie  cement,  and  which  fills  the  interiors  of  the  fossil  forms.  This 
was  aiTl)arently  solidilied  into  a  vesicular  rock,  and  the  cavities  were  subsequently  lilled  with  clear  crystalline 
■calcite.  The  process  of  such  formation  is  frequently  seen  in  the  Ohio  limestones,  some  of  which  are  ])()rous,  and  are 
tilled  with  cavities  which  are  but  i)artially  filled  with  new  crystalline  product.  Analyses  were  made  of  these 
limestones  by  Dr.  Wormley  for  the  Report  on  the  Geologiaal  Survey  of  Ohio.  («) 

The  Point  Pleasant  rock,  which  is  considered  to  be  the  best  for  building  i)urposes,  was  by  him  shown  to  have 
the  following  composition : 

Per  cent. 

Silicfous  matter li.  00 

Alumina  aud  irou  oxido 7.00 

Calcium  oarbouato 79.150 

Magnesium 0.  91 

Total 99.21 

Niagara  ORorp. — The  rocks  of  the  Niagara  period  occui)y  that  portion  of  Preble  county  in  which  quarries 
are  extensively  developed.  The  Niagara  limestones  in  Ohio  are  very  often  called  the  Cliff  limestones,  because  they 
stand  in  blnfts  along  the  river  valleys,  and  they  are  more  esteemed  as  building  stones  than  the  rocks  of  the  underlying 
■Cincinnati  group. 

The  following  sketch  by  Professor  Ortou  shows  the  arrangement  of  the  rocks  iu  this  county  :(&) 

f  Guelph. 

^  C.1     •      (  Niagara  group  Springfield  stone. 

Upi>er  Sibinan  ^  ^,  .  "       ^^       '        <^     '       "^      ,    , 

(  Canton  bmestone  |  ZSiagara  shales. 


Dayton  stone. 
Lower  Silurian,  Cincinnati  group,  Lebanon  division. 
The  approximate  thicknesses  of  the  divisions  are  about  as  follows : 

Feet. 

Niagara  group 7") 

Cliutou  limestone 1.5 

Cincinnati  group 225 

Of  these  stones  the  blue  limestone  is  quarried  in  the  southern  part  of  the  county,  and  was  formerly  the  main 
dependence  in  that  region  as  a  source  of  lime,  but  the  Cliff  limestone  was  brought  subsequently  into  universal  use 
as  a  substitute. 

The  Clinton  limestone  has  been  largely  in  demand  for  chimney  backs,  and  has  been  found  especially  desirable 
for  all  those  constructions  which  are  exposed  to  fire  or  heat.  It  is  an  unevenly-bedded  stone,  often  sandy  in  texture, 
but  no  quarries  are  so  extensively  developeil  in  it  as  to  merit  consideration. 

Tiie  stone  which  is  quarried  iiear  Eaton  is  the  geological  equivalent  of  the  building  stone  of  Springfield  and 
Yellow  Springs.  One  of  the  largest  and  oldest  of  the  quarries  is  3  miles  northeast  of  Eaton;  another,  5i  miles 
northeast  of  Eaton,  is  smaller.  A  section  of  the  first  quarry  shows  G  feet  of  so-called  cutting  stone  at  the  bottom 
overlaid  by  4  feet  of  a  good  building  stone  with  3.J  feet  of  di'ift  material  upon  the  top.  A  number  of  grades  of 
material  are  quarried,  and  stone  suitable  for  flaggings  aud  copings,  as  well  as  for  fine  and  rough  constructions,  is 
obtained. 

It  is  stated  that  a  stone  10  by  12  feet  iu  superficial  dimensions  has  been  taken  out,  and  that  very  much  larger 
stones  can  be  obtained.  It  is  principally  used  for  rough  building  purposes  aud  is  sent  to  Eaton,  Ohio,  aud  to 
Kichmoud,  Indiana,  by  team  and  by  rail. 

These  quarries  yield  an  unusually  fine  quality  of  flagging  stone,  the  material  lying  in  very  even  courses  of 
suitable  thickness.  An  analysis  of  the  limestone  was  made  for  the  Ohio  survey  by  Professor  Wormley,  (c)  and 
the  comi)osition  of  the  stone  is  shown  to  be  as  follows: 

'         ( 'alcium  carbonate 49.  75 

Jlagnesium 35. 87 

Alumina  and  iron  oxide 4.40 

Siliceous  matter 9.  40 

Total 99.42 


a  Geology  of  Ohio,  Vol.  I,  Part  i,  p.  :i74. 

b  Geological  Suneii  of  Ohio,  A'ol.  Ill,  Part  i,  p.40.">. 

c  licpori  of  lh(.  Geological  Survn/  of  Ohio,  Vol,  III,  Pari  i,  p.  409 
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The  largest  quarries  in  Treble  county  are  located  at  Now  Paris.  The  buikliugstoue  courses  are  here  accessible, 
but  the  production  of  burned  lime  is  the  chief  industry,  yielding  twelve-nineteenths  of  the  gross  earnings;  the  lime 
is  distributed  mainly  to  the  westward  by  the  railroads  leading  out  of  Richmond,  Indiana.  The  quarries  produce 
also  flaggings,  copings,  bridge  and  building  stones — in  fact,  the  material  for  any  construction  can  be  here  obtained. 

Immense  blocks  are  said  to  have  been  quarried  at  this  place.  The  chief  market  for  the  stone  quarried  at  New 
Paris  is  in  eastern  Indiana.  The  specimens  sent  to  the  National  Museum  from  Preble  county  are  all  of  a  drab 
■color,  compact,  and  rather  earthy  in  appearance,  incapable  of  taking  a  high  polish,  and  possessing  a  characteristic 
appearance  due  to  the  presence  of  porphyritic  crystals  of  a  clear,  glassy  nature,  and  wliich  become  very  prominent 
upon  the  smooth  or  polished  surfaces.  These  glassy  crystals  are  of  calcite,  and  the  forms  of  the  fossils  which  are 
sometimes  seen  are  tilled  with  the  same  glassy  material.  The  earthy  ground  mass,  which  constitutes  the  bulk  of 
the  rock,  will  not  dissolve  in  dilute  acid,  and  is  of  a  dolomitic  character,  as  is  shown  by  the  analyses  that  have  been 
cited.  The  stones  consist  of  irregular,  minute  grains,  which  are  closely  fitted  together  with  rhombohedral  crystals 
of  dolomite  developed  among  them.  All  of  the  sections  when  magnified  show  very  numerous  but  exceedingly  small 
particles  of  pyrites.  This  is  what  probably  produced  the  4  or  6  inches  of  sap  or  discolored  rock  adjoining  the 
natural  clefts. 

The  limestones  quarried  at  Piqua,  Miami  county,  are  from  the  lowest  horizon  of  the  Niagara  formation,  [a) 
and  are  therefore  the  exact  equivalents  of  the  Dayton  stone.  They  are  immediately  underlaid  by  the  Clinton 
limestones,  and  the  glacial  action  has  plowed  away  the  stones  of  the  Springfield  and  Covington  type  which 
■once  overlaid  them.  The  material  here  extracted  is  of  good  quality.  The  stone  lands  sometimes  bring  §2,000 
per  acre  near  Dayton,  and  their  value  is  indicated  by  the  circumstance  that,  although  the  stone  is  not  more  than  16 
feet  in  thickness,  it  is  frequently  extracted  in  places  where  20  feet  of  dirt  and  drift  must  be  removed  from  above  it. 
The  stone  belonging  to  this  horizon  is  usually  very  strong,  specimens  having  been  found  to  resist  a  crushing  force 
■of  30  tons  on  a  2-inch  cube.  The  quarries  are  situated  at  and  directly  south  of  Piqua,  upon  the  west  side  of  the  river, 
■with  the  exception  of  one  quarry  2J  miles  south  of  the  town.  The  material  is  sent  by  rail,  canal,  and  team  to  the 
neighboring  towns  and  cities  of  Ohio  and  Indiana,  where  it  is  used  mostly  for  rough  building  purposes.  No 
prominent  structures  have  as  yet  been  constructed  from  it.  The  thickness  of  the  strata  varies,  and  it  is  therefore 
possible  to  obtain  slabs  suitable  for  pavements.  Indeed,  it  is  claimed  that  slabs  20  feet  square  from  some  quarries 
are  accessible.  The  town  of  Piqua  is  mostly  paved  with  this  st»ne,  utilizing  for  this  purpose  the  poorer  and 
inferior  layers.     The  walks  would  be  greatly  improved  by  the  use  of  the  better  layers. 

In  the  quarries  immediately  at  Piqua  about  2J  feet  of  the  lowest  layers  are  heavy  and  thick,  and  are  used  for 
l)ridge  stones.  Then  follow  about  7  feet  of  building  stonp,  overlaid  in  one  quarry  bj'  1  foot  of  well  stone  and  2 
feet  of  drift,  and  in  the  others  there  are  7  or  8  feet  of  di-ift  to  be  removed.  Quarries  below  the  town  are 
■overlaid  by  22  feet  of  drift,  the  lower  portion  of  which  is  composed  of  fragments  of  broken  limestone,  of  all 
sizes  and  shapes,  piled  together  with  an  intermixture  of  gravel.  This  stone,  like  the  Dayton  stone,  is  mainly 
composed  of  calcium  carbonate,  which,  it  is  said,  usually  constitutes  over  90  per  cent,  of  the  whole.  That  it 
varies,  however,  between  quite  wide  limits  is  shown  by  the  circumstance  that  of  the  two  specimens  sent  on  one 
is  quite  dolomitic,  and  will  dissolve  but  little  in  dUute  hydrochloric  acid.  It  contains  streaks  and  clear  crystalline 
spots,  which  are  of  calcium  carbonate,  and  under  the  microscope  in  minute  structure  it  is  found  to  contain  more  or 
less  of  sharply-detined  crystals,  which  are  probably  of  dolomite.  The  stone  in  some  of  its  layers  contains  more  or 
less  of  pyrites,  and  is  mainly  of  the  variety  which  is  called  blue  limestone.  Some  of  it  will  receive  a  tolerably  fair 
polish,  and  when  thus  treated  it  has  a  prettily-mottled  structure,  or  a  gray-  and  white-banded  structure,  according 
as  the  blocks  are  polished  upon  a  plane  i^arallel  or  perpendicular  to  the  stratification. 

The  Dayton  limestone  is  au  evenly-bedded,  massive,  gray  carbonate  of  lime,  which  is  sparingly  charged  with 
fossils,  and  which  is  quarried  from  the  very  lowermost  courses  of  the  Niagara  formation.  It  is  found  in  firm, 
heavy  courses  that  are  at  times  10  feet  in  thickness,  though  often  very  much  less.  So-called  cutting  stone  is  obtained 
from  these  beds.  This  term  "  cutting  stone"  is  generally  employed  to  designate  stone  which  comes  out  in  large 
blocks  suitable  for  steps,  platforms,  etc.  Cutting  stone  is  sharply  distinguished  from  building  stones  in  all  the 
•quarries  of  western  Ohio,  and  brings  several  times  the  price  per  cubic  foot.  The  thinner  and  inferior  strata  serve 
a  great  diversity  of  uses. 

Although  stone  of  excellent  quality  occurs  in  various  portions  of  Montgomery  and  Greene  counties,  the 
market  has  been  thus  far  largely  supplied  by  the  quarries  situated  in  the  neighborhood  of  Dayton.  Five  quarries 
have  there  been  opened  in  a  belt  which  lies  a  mile  and  a  half  east  of  the  town,  whose  sections  exhibit  5  feet  of  the 
so-called  cutting  stone,  overlaid  by  from  10  to  18  feet  of  drift.  They  produce  all  kinds  of  building  stone  (graded  in 
from  three  to  six  grades),  which  is  mainly  sent  to  Dayton  and  to  Cincinnati.  The  court-house  and  some  of  the 
■churches  in  Dayton  were  constructed  of  this  stone. 

Another  quarry  in  this  same  horizon,  situated  7^  miles  north  of  Dayton,  has  only  5  feet  of  drift  to  be  removed; 
but,  ou  the  other  hand,  the  thickness  of  the  stratum  of  cutting  stone  is  least  in  this  quarry.  The  court-house  at 
Sidney,  Ohio,  is  built  of  this  stone. 
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At  a  quarry  operated  G  miles  east  of  Dayton  the  deposit  consists  of  4  feet  of  cutting  stone,  overlaid  by  G  feet 
of  a  vellow-colored  stone,  the  whole  capped  by  0  feet  of  drift.  Two  miles  farther  to  the  east  lies  a  qnarry  wliich 
contains  4  feet  of  cuttinji  stone  overlaid  by  3  feet  of  drift.     The  last  two  quarries  are  in  Greene  county. 

Onarries  have  been  opened  in  the  same  stratum  of  stone  in  the  neighborhood  of  Xenia,  and  these  have  been 
widely  known  and  extensively  worked.  This  is  in  foct  one  of  the  three  localities  to  which  the  contracts  for  the 
foundations  of  large  works  in  Cincinnati  were  formerly  confined,  the  specifications  calling  for  Xenia,  Centerville,  or 
Davton  stone.  This  is  the  easternmost  exposure  of  the  last-named  stone.  The  Dayton  limestone  is  a  peculiar  and 
exceptional  member  of  the  great  Niagara  series  in  southwestern  Ohio.  It  lies  in  lenticular  masses  of  comparatively 
small  extent,  perhaps  not  more  than  two  or  three  square  miles  occurring  in  any  one  area.  Throughout  IMontgomery 
and  Greene  counties  the  shale,  which  forms  the  next  succeeding  layer  of  the  Niagara  formation,  has  in  almost  all 
cases  been  removed  by  erosion,  and  thus  it  happens  that  the  stone  is  immediately  covered  with  the  deposits  of 
bowlders,  clay,  and  dirt,  as  described.  The  glaciers  which  have  i)roduced  this  result  have  polished  and  striated 
the  rocks  in  many  cases. 

The  composition  of  the  Dayton  limestone  is  shown  from  the  following  analysis,  made  by  Dr.  Locke  in  1838:  (a) 

Per  cent. 

Calchim  carbonate 92. 40 

Magnesium  carbonate 1. 10 

Iron  protoxide O.^'A 

Insoluble  material 1.70 

Soluble  silica 0.90 

Water 1.08 

Total 97.71 

The  stone  from  the  McDonald  quarry,  near  Xenia,  has  been  analyzed  by  Professor  Wonnley,  (6)  with  the 
following  result : 

Per  cent. 

Calcium  carbonate 84.50 

Magnesium  carbonate 11. 16 

.\Iumiua  and  iron  oxide 2.00 

Siliceous  matter 2.20 

Total 99.86 

When  examined  under  the  microscope  these  stones,  as  illustrated  by  the  samples  sent,  are  found  to  be  composed 
largely  of  fossil  fragments,  which  are  so  broken  and  destroyed  as  to  be  uni-ecoguizable  to  the  unaided  eje.  These 
fragments  are  united  by  an  extremely  fine  ground  mass,  in  which  here  and  there  a  sharply-defined  rhombohedral 
form  is  porphyritically  developed.  These  porphyritic  crystals  are  quite  prominent  in  the  stone  from  the  Huflman 
Stone  Company's  quarry,  near  Dayton.  A  section  of  this  stone  was  treated  with  dilute  acid,  when  everything 
dissolved  with  the  greatest  facility,  with  the  exception  of  these  porphyritic  crystals,  which  maj^  consequently  be 
supposed  to  be  rhombohedrons  of  dolomite  which  have  developed  themselves  in  the  mass  of  calcite. 

Although  stones  of  such  excellent  quality  are  obtained  from  the  Dayton  beds,  it  is  necessary  to  mention  that 
stones  occur  in  which  pyrites  exist  in  large  crystals  at  least  half  an  inch  square.  Pyrites  is  recognizable  in  the 
thin  section  of  all  specimens  sent  to  us,  though  this  ingredient  is  not  so  disastrous  in  a  stone  of  this  nature  as  it  is 
in  other  more  porous  stones,  in  which  the  pyrites  would  not  merely  be  reached  much  quicker  by  the  decomposing 
agencies,  but  in  which  the  products  of  decomposition  would  more  quickly  find  their  way  through  the  cracks  and 
crevices  of  the  stone.  The  material  has  attained  a  high  reputation.  It  was  used  at  one  time  extensively  at 
Chicago,  and  the  lowest  story  of  the  Chamber  of  Commerce  edifice  is  built  of  it.  Cincinnati  has  used  it  largely,  but 
for  the  last  15  or  20  years  it  has  not  been  shipped  so  extensively  to  these  points. 

Beds  of  the  Dayton  limestone  are  developed  in  Clinton  county.  They  have  been  quarried  at  "Wilmington  and 
Centerville,  but  the  old  quarries  which  have  been  reported  as  in  active  operation  during  the  census  year  are  situated 
IJ  miles  southwestward  from  Lumberton.  The  quarry  consists  of  5  feet  of  stone,  which  is  mostly  used  for  rough 
building  purposes,  and  is  overlaid  by  2  feet  of  drilt.  The  material  is  hard,  very  compact,  and  capable  even  of 
assuming  a  quite  high  polish.  It  is  also  very  noticeable  that  the  rock,  which  to  the  unaided  eye  appears  so 
compact  and  non-fossiliferous,  really  contains  a  very  great  number  of  fossil  fragments.  It  also  contains  some 
pyrites,  distributed  through  the  mass  in  the  form  of  very  sharply  defined  cubical  crystals,  which  in  the  specimens 
sent  are  entirely  invisible  to  the  unaided  eye,  and  which  cannot  be  called  deleterious.  There  are  yellowish  spots 
and  streaks  in  some  of  the  layers,  but  this  appears  to  result  from  the  inclusion  of  clayey  material  rather  than 
from  the  oxidation  of  the  iron  sulphide.  The  stone  from  this  qnarry  finds  its  market  jirincipally  in  Clinton  and 
Fayette  counties. 

The  rocks  in  Clarke  county  (c)  are  like  those  found  in  Montgomery  and  Greene  counties,  but  the  important 
quarrying  operations  are  all  carried  on  in  the  upper  beds  of  the  Niagara  formation,  which  are  typically  <leveloped. 
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at  aud  about  Sjn-iugfiekl.  These  beds  are  of  i>articiilar  value,  as  tbey  possess  a  greater  thickuess  than  auy  one  of 
the  uuderlyiug  formatious  iu  the  couuty,  aud  cover  a  luuch  wider  area.  lu  t4ie  same  quarries  buildiug  stoues  of 
excellent  quality  are  combined  with  material  that  is  converted  into  peculiarly  excellent  lime.  The  accompanying 
section  of  the  rocks  at  Springfield  indicates  the  relationship  of  the  beds. 

The  underlying  shale  occui)ies  the  position  of  the  limestone  which  is  (juarried  so  extensively  at  Dayton  and  at 
Piqua.  The  overlying  beds  of  building  stone  have  given  the  name  to  the  so-called  Springfield  division  of  the 
Xiagara,  and  the  less  comiiact  layers  of  the  overlying  so-called  Guelph  formation  are  broken  nj)  and  burned. 

The  Springfield  building  stone  is  a  carbonate  of  lime  and  magnesia,  containing  oidy  small  percentages  of  silica 
and  alumina.  Its  usual  color  is  a  light  drab,  although  blue  and  yellow  courses  occur.  The  light-colored  stone 
sometimes  is  defaced  by  faint  reddish  streaks  which  are  caused  by  the  presence  of  iron  oxide,  and  which  render  the 
stone  unfit  for  some  of  the  finer  uses.  The  thickness  of  this  deposit  of  buildiug  stone  is  not  more  than  20  feet,  and 
is  usually  less.  The  lowest  courses  are  blue  iu  color,  and  although  massive  in  appearance,  they  sometimes  prove 
treacherous  as  building  stones,  for  they  are  liable  to  lose  their  dressed  surfaces,  while  their  seams  widen  and  they 
undergo  a  slow  disintegration.  The  walls  of  the  jail  in  Springfield  furnish  an  illustration  of  these  characteiistics. 
The  drab  courses  are  almost  all  of  durable  building  stone,  aud  furnish  an  invaluable  supply  of  building  uuiterial 
for  Springfield  and  the  adjacent  country. 

The  dilierence  between  the  blue  and  the  yellow  courses  in  most  of  the  limestones  of  Ohio  appears  to  depend 
upon  whether  the  iron  exists  as  pyrites  or  as  oxide  of  iron.  The  pyrites  existing  in  a  fine  state  of  subdivision 
appears  black  even  uuder  the  micrpscope,  aud  the  blue  color  of  the  stones  apparently  disappears  with  the  oxidation 
of  the  pyrites.  This  furnishes  an  illustration  of  the  circumstance  that  stones  are  often  improved  by  decompositions 
which  take  place  inside  the  beds,  for  if  their  value  is  not  thereby  destroyed  there  is  much  less  danger  of  a 
disintegration  by  a  decomposition  of  the  quarried  stones. 

From  quarries  within  1^  miles  west  of  Springfield  the  material  for  the  culverts  iu  the  state  road  were  obtained, 
and  the  material  for  the  bridge  at  Marysville  and  for  the  Masonic  hall  at  Urbana.  These  quarries  are  known  as  the 
old  state  quarries,  because  the  material  was  used  ju  many  constructions  on  the  state  road.  The  quarries  are  large, 
but  the  stone  from  them  is  used  chiefly  hi  building  cellar  walls,  foundations,  and  other  rough  work  of  a  similar 
nature. 

Two  miles  west  of  Springfield  are  .situated  four  quarries  which  furnish  similar  stone,  that  is  used  in  Springfield, 
Dayton,  Urbaua,  London,  and  Marysville.  In  all  of  them  the  cap-rocks  are  burned  into  lime,  and  the  larger  portion 
of  the  profits  results  from  its  sale. 

In  all  cases  it  is  the  overlying  Guelph  beds  which  are  burned,  as  the  courses  of  buildiug  stones  contain  a 
considerable  i)ercentage  of  silica  and  alumina,  and  cannot  be  converted  into  good  lime,  although  some  of  this 
material  makes  a  fair  cement.  The  lime  product  of  these  quarries  finds  its  way  in  small  quantities  as  far  as  New 
Orleans.  It  is  mild,  cool,  aud  strong,  and  also  very  white.  There  is  no  trouble  in  laying  seven  bricks  with  one 
spreading  of  mortar,  and  skillful  workmen  can  lay  twelve  bricks  with  one  spreading.  The  superior  quality  of  this 
lime  is  worthy  of  note,  since  it  is  ordinarily  considered  that  the  value  of  lime  is  diminished  by  the  i>resence  of 
magnesia. 

The  composition  of  the  Springfield  limestones  is  shown  by  the  following  analyses  of  the  middle  and  upper  beds 
in  Mr.  Frey's  quarries  near  Springfield.  These  analyses  were  made  by  Professor  Wormley  for  the  Report  on 
the  Geological  Survey  of  Ohio:  («] 

Middle  bed.  Upper  bed. 

Calcium  carbonate 54.  70  54. 70 

Magnesium  carbonate sA,'. 44. 93  42. 37 

Alumina  and  iron  sesquioxide 0. 20  1. 00 

Siliceous  matter 0. 10  1.50 

Total 99.93  99.57 

It  is  thus  seen  that  the  rocks  are  very  nearly  typical  dolomites.  They  vary  somewhat  in  composition,  but  not 
so  as  to  at  all  influence  their  value  as  buildiug  stones.  They  possess  an  open  and  porous  structure,  and  are 
incapable  of  assuming  a  polish  or  being  used  for  ornamental  purposes.  In  their  microscopic  structure  they  are  seen 
to  be  of  the  crystalline  granular  type,  the  fossiliferous  character  being  obliterated  from  the  microscopic  structure, 
although  fossils  are  not  rare  in  the  rock. 

The  Yellow  Springs  quarries  produce  a  magnesian  limestone  which  is  very  easily  worked,  and  the  larger  part  of 
which  is  durable.  These,  quarries  are  upon  the  same  horizon  as  the  Springfield  quarries,  and  produce  stone  of  the 
same  nature.  The  courses  vary  in  thickness  from  4  to  14  inches,  and  some  of  them  answer  very  well  for  cutting  stone. 
The  same  qualified  commendation  can  be  given  to  them  for  flagging,  but  the  quarries  have  not  been  extensively 
developed  with  the  end  iu  view  of  producing  this  material.  For  general  masonry  the  stone  has  proved  very 
serviceable,  and  for  economy  is  not  surpassed  by  any  stone  iu  the  state.  There  are  two  colors,  which  are  obtained 
from  dififereut  courses,  and  which  are  denominated  as  blue  and  drab ;  the  blue  courses  weather  to  drab  in  exposed 
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places  but  it  is  not  certain  that  all  of  the  drab  beds  have  been  made  by  oxidation  of  blue  layers.  The  blue  beds 
sometiiues  prove  treacherous,  and  even  the  tirni  and  massive  appearance  of  the  stone  furnishes  no  safe  guide  in 
iud"-iu<>-  of  its  power  to  withstand  the  atmosphere.  By  far  the  larjjer  portion,  however,  is  excellent  in  this  respect,. 
and%he  drab  courses  are  almost  without  exception  satisfactory. 

Three-quarters  of  the  gross  earnings  of  these  qnarries  are,  on  an  average,  obtained  from  thi^  sale  of  lime,  sent 
to  market  nnder  the  name  of  the  Springfield  lime,  which  is  the  standard  for  scmthwestern  Ohio. 

A  section  of  the  qnarry  shows  at  the  bottom  some  layers  of  building  and  cutting  stone,  above  which  is  a  10-foot 
bed  of  solid  limestone  containing  peutamerous  fossils,  and  above  are  IS  feet  of  the  "shelly"  limestone,  which  is 
burned.  The  principal  (juarry  at  this  place  produces  stone  for  bridges,  steps,  and  sills,  which  are  principally  used 
in  the  vicinitv  of  Yellow  Springs.  The  composition  of  the  stone  from  this  quarry  is  indicated  by  the  following 
analysis  by  Professor  Wormley :  (a) 

•^  '  Per  cent. 

Calcium  carbonate ."il.  10 

Magnesium  carbonate --  41.  12 

Sand  and  silica .'i.40 

Alumina,  with  a  trace  of  iron  oxide 1.  40 

Total y-  99.02 

The  quarries  in  Miami  county  resemble  those  at  Springfield,  and  are  located  in  the  same  geological  stratum.. 
Thev  are  rendered  valuable  by  the  circumstance  that  for  50  miles  in  some  directions  there  is  no  other  developed 
quarry.  To  the  northeast,  north,  and  northwest  the  region  is  heavily  buried  under  beds  of  drift,  and  consequently 
building  stones  are  inaccessible.  The  material  from  the  Covington  quarries  is  distributed,  therefore,  very  widely. 
The  stripping  is  light,  the  drainage  easy,  the  quantity  and  quality  of  the  stone  are  both  excellent,  ayd  great 
variety  exists  in  the  thickness  of  the  various  strata. 

The  Covington  stone  is  chiefly  used  for  building  and  bridge  construction,  and  it  is  mostly  consumed  iu 
Covington,  Ohio,  and  Winchester  and  Mariou,  Indiana.  Some  bridges  on  the  Pan-Handle  railroad  have  been 
constructed  from  this  material.  At  the  town  of  Covington  there  are  six  quarries  in  active  operation,  as  indicated 
by  the  table.  Some  of  these  nuist  soon  be  given  up,  for  they  lie  within  the  city  limits,  aud  houses  are  being  now 
constructed  in  their  immediate  neighborhood. 

The  material  resembles  that  whidi  is  quarried  at  Springfield  in  being  porous  aud  easily  cut.  Of  the  specimens 
sent  to  the  museum  one  was  blue  aud  one  yellow,  and  upon  examination  it  was  found  that  they  differed  not 
merely  in  the  circumstance  already  mentioned,  in  that  the  blue  layers  contain  unoxidized  pyrites  and  tl;e  other 
hydrous  iron  oxide,  but  the  blue  specimen  was  a  dolomite  which  would'  not  effervesce  in  acids,  while  the  yellow- 
specimen  was  much  more  calcareous.  In  microscopic  i)roperties  this  stone  pi'eseuts  no  jjecuiiarities.  It  belongs  to 
what  we  have  designated  as  the  porphyritic  type ;  that  is,  it  contains  rhombohedral  crystals  of  dolomite  developed 
in  a  mass  of  formless  grains  of  calcite. 

In  Shelby  county  the  upper  portion  of  the  Niagara  formation  is  developed,  and  several  quarries  have  been 
opened,  the  products  of  which  are  almost  entirely  burued  into  lime.  Building  stones  can  be  there  obtained  at  any 
time  and  in  any  quantity  desired. 

Hancock  county  is  occupied  by  rocks  of  the  Niagara  and  Helderberg  periods,  and  although  the  Niagara  rocks 
which  from  here  extend  in  a  narrow  strip  northward  to  lake  Erie  appear  to  be  separated  from  that  great  area  of 
Niagara  rocks  in  which  the  Springfield  and  Dayton  quarries  are  situated;  they  probably  extend  beneath  the 
Helderberg  rocks  that  intervene  aud  focui  a  portiou  of  the  same  deposit.  The  rocks  quarried  at  Findlay  possess 
characters  almost  identical  with  those  of  the  Springfield  stones.  They  possess  a  rather  porous  ami  ojteu  structure, 
are  drab  in  color,  aud  occur  in  courses  from  3  to  12  inches  in  thickness.  The  stone  is  strong  and  durable,  and  none 
of  it  has  as  yet  shown  any  bad  effects  from  exposure  to  moisture  or  frost.  It  is  rather  hai-d  to  dress,  and  stone- 
workers  call  it  "plucky".  The  horizontal  surfaces  are  generally  roughened  by  small  angular  prominences  which 
fit  into  corresponding  depressions  in  the  superimposed  layer,  forming  the  structure  which  is  kt)own  as  "suture"' 
jointings.  The  dip  here  is  very  slight,  and  the  toj)  course  in  all  of  the  Findlay  quarries  is  evenly  bedded  and  about 
1  foot  thick.  The  "  seams"  (open  joiuts)  are  from  25  to  100  feet  apart,  aud  thost^  joints  usually  run  at  right  angles 
to  these  seams  at  greater  or  less  intervals.  For  this  reason,  if  the  quarry  is  stripped  over  a  sufficient  space,  the 
rock  can  be  obtained  without  blasting.  The  material  from  these  (juavries  is  used  for  foundations  of  buildings  and 
for  bridge  abutments  in  the  county,  and  last  year  some  was  shipi)ed  to  Seneca  aud  Allen  counties. 

In  composition  the  stone  from  the  Findlay  (]uarries  is  dolomitic  and  possesses  the  characters  of  tiu'  upper 
Niagara  beds.  In  microscopic  structure  it  is  beautifull,\  (Mystalline,  the  whole  mass  of  the  rock  being  made  up  of 
an  aggregate  of  nu)r(r  or  less  well-defined  rhombohedral  crystals. 

It  appears  that  blocks  much  larger  than  can  possibly  be  required  are  ol)tainal)le  here,  and  tliat  the  material, 
although  at  present  used  only  for  rough  construction,  could  be  safely  ajiplied  as  a  building  stone.  Although  the 
present  quarries  have  been  opened  quite  lecently  along  the  same  streams  upon  which  these  are  situated,  and 
within  a  short  distance  of  them,  quarries  have  been  in  operation  for  more  than  twenty  years. 

a  ll'port  of  itn  GeoUgical  Survey  of  Ohio,  Vol.  II,  Part  i,  p.  C72. 
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Helderberg. — The  HeUlerberg  formation  is  exposed  in  a  narrow  strip  («)  upon  the  boun<laries  of  1  lijjhland  an<l 
Boss  counties,  and  indeed  more  stone  is  taken  fiom  tlie  quarries  at  (Ireenfield  than  from  any  others  in  the  Ileldeil)er!i- 
formation  of  Ohio.  The  stone  is  regnhir  in  its  beddiufr,  and,  therefore,  curbins's  and  erossinj^s  of  excellent  ipiality  are 
easily  extracted.  In  the  (Cincinnati  market  it  is  largely  employed  for  these  i)urposes.  Slabs  3  or  4  inches  thick, 
vrith  a  superficial  area  of -1  feet,  can  be  obtained  with  surfaces  as  smooth  and  regular  as  if  sawed.  These  stones  can 
be  used  for  door-steps  and  like  purposes  without  any  dressing.  The  courses  are  never  heavy,  seldom  exceeding  14 
inches,  and  usually  ranging  between  4  and  8  inches  in  thickness.  Tlu;  stone  is  exceedingly  strong,  2-inch  cubes 
Laving  been  found  to  stand  a  pressure  of  over  .jO,0()0  pounds.  The  quarries  i)roduce  no  waste  material,  and  their 
spalls  aie  saved  to  be  burned  into  lime  of  fair  quality.  Perpetual  kilns  are  set  upon  the  edge  of  the  Greenfield 
quarries,  the  floors  of  which  are  kept  clean  and  free  from  accumulations  of  refu.se  of  any  kind,  and  the  lime  produced 
is  similar  to  that  obtained  from  the  Niagara  formations,  but  it  possesses  in  some  degree  hydraulic  properties  which 
make  it  especially  adaptable  for  outside  work. 

The  stone  produced  is  drab  in  color  when  first  raised,  but  upon  exposure  it  generally  acquires  a  yellowish- 
brown  shade.  It  is  ordinarily  used  only  for  the  rougher  purposes  of  construction  and  for  flaggings  and  curbings, 
but,  by  proper  selection  and  skillful  dressing,  stone  can  be  obtained  from  the  quarries  that  produce  a  good 
architectural  eff'ect.  Without  such  an  exercise  of  taste  and  Judgment,  the  stone  does  not  appear  well,  owing  to  its 
monotonous  gray  color,  which  contiasts  unpleasantly  with  the  white  lines  of  mortar.  Ou  the  other  hand,  its  regular 
bedding  renders  it  jieculiarly  suitable  for  ordinary  purposes,  as  it  can  be  laid  upou  its  even  bed  surfaces  easily, 
and  therefore  can  be  worked  with  facility  and  economy.    The  stone  finds  its  principal  market  in  Cincinnati. 

It  will  be  noticed  that  of  the  large  quarries  which  supply  the  Cincinnati  market  but  one  is  in  Highland  county. 
The  other  is  situated  in  the  town  of  Greenfield,  iu  Eoss  county.  In  the  Highland  County  quarry  one-twentieth  of 
the  profit  results  fi  oni  the  sale  of  lime,  but  iu  the  Eoss  County  quarry  more  than  one-half  is  burned. 

In  fbe  Eoss  County  quarry  the  section  shows  42  feet  of  stone  disposed  in  layers,  all  of  which  are  available. 
The  quarry. is  capped  by  10  feet  of  drift  material,  which  constitutes  all  of  the  stripping.  The  Highland  County 
quarry  shows  35  feet  of  stone  of  a  like  character  overlaid  by  (5  feet  of  drift. 

The  stone  in  the  main  is  nonfossiliferous,  but  upou  the  surfaces  of  a  few  layers  there  are  found  the  forms  of 
the  Leperdita  alta,  which  is  a  characteristic  fossil  of  the  Helderberg  formation.  A  layer  of  concretions  from  1  inch  to 
3  inches  in  diameter  is  found  iu  the  upper  part  of  the  section,  and  short  cylindrical  columns  which  fall  out,  leaving 
cylindrical  cavities  in  the  stone  3  or  4  inches  in  diameter,  occur  in  considerable  numbers,  and  which  are  su^jposed 
to  be  due  to  the  eftects  of  pressure. 

Nodules  of  zinc-blende  are  not  uncommon  in  the  Greenfield  stone,  and  the  fossil  corals  are  sometimes  composed 
of  silica,  which  also  is  distributed  through  some  of  the  stone  in  bands  that  separate  the  layers. 

In  composition  the  stone  is  nearly  a  typical  dolomite,  as  is  indicated  by  the  following  analysis:  (b) 

Per  cent. 

Calcium  carbonate 53.67 

Magnesium  carbonate 42.  42 

Alumina  anil  iron 

Sesqnioxide 1.  30 

Calcium  and  magnesium  silicates — 1.44 

Silica 1.00 

Total 99.83 

When  examined  under  the  microscope  the  whole  stone  shows  the  characteristic  crystalline  granular  structure 
of  the  Helderberg  formation.  There  are  streaks  of  iron  oxide  and  carbonaceous  matter  which  proceed  iu  regular 
wavy  lines  through  the  sections,  and  these  bituminous  substances  are  what  give  to  the  stone  the  strong  fetid  odor 
which  is  produced  by  striking  or  cutting  it.  The  qualitj^  of  the  lime  produced  is  another  evidence  that  magnesian 
limestones  may  be  converted  into  lime  of  excellent  quality. 

Quarry  operations  have  been  carried  on  at  Greenfield  since  the  first  settlement  of  the  country  to  satisfy  the 
local  demand,  but  in  recent  times  the  business  has  been  greatly  enlarged  for  the  more  dis'ant  markets  along  the 
line  of  the  railroads,  and  especially  for  the  Cincinnati  demand.     The  supply  of  stone  is  practically  inexhaustible. 

In  the  southern  and  western  part  of  Champaign  county  the  Helderberg  or  Water-lime  rocks  have  been  ((uarried 
in  numerous  places;  formerly  a  quarry  at  Salem  supplied  most  of  the  local  demand,  and  the  building  and  flagging 
stones  used  in  Urbaua  were  obtained  there  until  the  sandstone  of  Berea  superseded  them.  The  stone  obtained  in 
the  neighborhood  of  Urbana  is  of  indifl'erent  quality  for  building  purposes,  but  here  it  is  found  iu  a  drift-covered 
region  in  an  area  which  for  25  or  30  miles  in  each  direction  is  devoid  of  stone.  Only  about  14  feet  of  the  ujjper 
Strata  have  been  much  quarried.  The  floor  has  been  sunk  to  a  greater  depth,  and  the  stone  from  the  lower  courses 
is  proving  itself  to  be  a  valuable  building  stone  for  rougher  work.     There  is  no  so-called  cutting  stone  in  the  quarry, 

a  Geological  Survey  of  Ohio,  Report  of  Progress  in  1870,  p.  255:  "Geology  of  Highland  County,"  by  ProfeBSor  Edward  Orton. 
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aiul  tlio  accompanying  section  will  give  an  idea  of  the  uietbod  in  wbich  the  strata  of  the  Uelderberg  are  arranged 
at  this  point.  It  will  be  noticed  that  there  is  nmch  greater  diversity  as  regards  stratification  than  is  shown  in  the 
Greenfield  quarries. 

The  specimen  sent  to  the  National  IMuseum  is  a  light  drab  stone,  somewhat  streaked  with  red.  Its  material  is 
of  the  same  character  as  that  of  the  other  Uelderberg  stones — that  is,  a  dolomite  with  a  fine,  crystalline,  microscojjic 
structure,  and  which  emits  a  bituminous  odor  when  struck  with  a  hammer,  altliough  tlie  odor  is  not  so  strong  as  in 
the  case  of  some  other  Helderbei-g  rocks. 

Allen  county  is  almost  entirely  covered  by  limestones  of  the  Water-lime  or  Uelderberg  formation,  («)  and  all 
of  the  quarries  that  have  been  considered  worthy  of  note  extract  stone  from  tliese  beds  that  is  used  for  tlie  more 
ordinary  building  purposes  and  for  foundations  and  underi)iimings.  The  upper  beds  of  the  Niagara  formation  occur 
in  the  southeastern  corner  of  the  county,  and  a  lew  quarries  were  once  oi)ened  in  those  rocks,  but  the  building 
material  that  was  extracted  was  inferior,  and  the  production  of  quicklime  from  them  was  not  profitable. 

Although  the  building  stone  obtained  from  the  Uelderberg  is,  as  a  rule,  not  of  excellent  quality,  still,  as  it  is 
the  oidy  accessible  material,  it  is  of  much  value. 

The  stone  quarried  directly  in  Lima  is  an  inferior  building  stone,  and  is  seldom  used  for  foundations  above 
ground,  but  is  in  demand  for  the  underground  portions  of  foundations.  The  quarry  is  worked  more  to  obtain 
stone  for  macadamizing  than  for  any  other  j)urpose.  It  occurs  in  thin  layers,  and  a  block  (J  inches  thick  is 
seldom  obtained.  This  thinly-bedded  character  renders  it  applicable  as  a  flagging  stone;  the  bedding,  however, 
is  uneven. 

The  material  obtained  from  this  quarry  is  a  dark  gray  dolomite,  which  is  quite  pcn'ous  in  its  character;  it 
dissolves  in  hot  acid  witli  very  little  residue,  and  the  solution  is  found  to  contain  only  traces  of  iron  oxide,  which 
the  microscope  proves  to  exist  in  the  state  of  pyrites.  The  polishing  of  a  face  upon  this  stone  renders  its 
fossiliferous  character  very  prominent,  which  is  not  common  in  the  rocks  of  this  formation.  The  stone  is  very 
bituminous  and  gives  forth  a  foul  odor  when  struck  with  the  hammer. 

A  quarry -I  miles  north  of  Lima  is  said  to  produce  some  material  of  a  much  better  quality.  It  is  situated  near 
the  Dayton  and  Michigan  railroad,  but  a  side  track  could  not  be  constructed  to  it  without  considerable  expense 
on  account  of  the  heavy  grading  that  would  be  necessary.  Some  of  the  courses  are  over  1  foot  thick,  and  some 
from  4  to  G  inches  thick  have  been  used  for  sidewalk  paving  in  front  of  the  Lima  machine  works,  where  it  gives 
indication  of  both  strength  and  durability.    The  following  is  a  section  of  the  strata  in  the  quarry  : 

Feet. 

Soil 3 

Building  stone  for  oidiuary  foundations 3 

Dark  gray  paving  stone H 

Blue  sbaly  material — 

Blue-stone — 

There  is  no  natural  drainage  below  the  i)aving  stone,  and  for  this  reason  the  underlying  blue-stone  has  not 
been  extensively  qirarried.  According  to  the  testimony  of  all  builders  and  contractors  the  stone  in  the  bottom 
of  this  quarry  is  the  best  building  material  found  within  a  radius  of  at  least  30  miles.  The  sbaly  rock  which 
overlies  the  blue-stone  forms  good  material  for  the  macadamizing  of  roads.  The  material  above  the  jjaving  stone, 
which  is  used  tor  foundations,  occurs  in  thin  beds  which  are  never  more  than  3  inches  in  thickness. 

The  specimen  which  was  sent  from  this  quarry  was  taken  from  the  lower  or  "  blue-stone"  layers ;  it  has  a  dark 
gray  color,  finely  banded  with  yet  darker  lines,  and  much  more  compact  than  most  of  the  stones  sent  from  the  quarries 
in  the  Helderberg.  Indeed,  no  pores  or  cavities  were  found  in  it,  and  its  texture  was  such  that  it  admitted  of  a 
fair  polish,  as  indeed  do  most  of  the  Helderberg  limestones.  The  stone  from  this  quarry  is  a  dolomite,  but  on  being 
dissolved  in  hot.  acid  quite  a  large  residue  of  argillaceous  character  is  left  undissolved,  and  it  contains  bituminous 
substances  which  impart  to  it  the  character  of  a  fetid  limestone.    It  contains  little  or  no  iron. 

A  quarry  is  situated  5.J  miles  northeast  of  Lima,  and  the  following  section  indicates  its  character  and  the 
uses  to  which  the  stone  is  applied : 

stripping feet.. .  5 

Eoad  stone do 3 

Gray  building  stones do 3 

Two  courses  of  blue-stone inches.. .  6 

Blue  clay do i 

Gray  building  stone do — 

As  in  the  case  of  the  preceding  quarry,  the  thickness  of  the  stratum  of  the  gray  building  stone  is  as  yet 
undetermined.  It  occurs  in  courses  from  3  to  6  inches  thick.  The  upi)er  3  feet  of  stone,  which  is  used  for 
the  purpose  of  macadamizing,  is  extracted  with  neither  profit  nor  loss.  The  material  is  a  more  or  less  porous 
dolomite  of  a  gray  color,  mottled  and  streaked  with  black,  which  is  due  to  the  arrangement  of  the  bituminous 
substan(!es  <!ontained  in  the  stone.  Of  the  two  specimens  sent  to  the  National  Museum,  one  was  polished  ui)on  a 
surface  parallel  with  the  stratification,  and  this  treatment  developed  a  beautiful  structure,  due  to  the  i>resence  of 
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a  fossil  bryozoau,  which  filled  the  layer  that  was  cut.  Thu.s  the  presence  of  a  fossil  iu  abundance  was  demonstrated 
although  the  rough  stone  gave  no  indication  of  a  fossiliferous  character.  This  stone  and  the  one  previously 
described  from  Lima  are  the  only  stones  of  a  fossiliferous  character  which  were  sent  to  the  Museum,  and  which 
were  obtained  from  the  Heldcrberg  formation. 

These  stones  are  thu.s  most  markedly  contrasted  with  those  from  the  Niagara,  which  are  almost  all  fossiliferous, 
as  is  indicated  by  microscopic  examination,  which  very  often  renders  the  forms  evident  when  they  are  invisible  to 
the  naked  eye. 

In  the  eastern  part  of  the  township  of  Bluffton  the  quarries  are  better  adapted  to  supplying  flagging  than 
building  stone,  since  the  thickness  of  the  strata  usually  varies  from  1  inch  to  3  inches.  When  properly  laid  down 
these  slabs  make  a  very  durable  paving  material  for  sidewalks,  cellar  bottoms,  etc.  They  are  very  hard,  but  break 
quite  easily  into  any  required  shape.  The  stoue  is  dark-colored  and  of  the  same  character  as  those  previously 
described.  Its  color  is  imparted  to  it  by  bituminous  substances,  and  the  dark  streaks  with  which  it  is  filled  are  very 
irregular,  so  that  a  pattern  not  at  all  unattractive  to  the  eye  is  developed  upon  the  smooth  or  polished  surfaces  of  the 
blocks,  and  when  dressed  in  the  usual  way  aud  laid  with  white  mortar  they  make  a  beautiful  wall  for  smaller  buildings. 
Such  large  blocks  have  been  moved  as  to  insure  the  possibility  of  obtaining  blocks  as  large  as  might  be  desired. 

Although  the  quarries  described  have  been  recently  opened,  the  stone  has  been  quarried  in  the  immediate 
neighborhood  for  fifteen  years. 

Scott's  Crossing  is  situated  4  miles  east  of  Delphos,  on  the  Pittsburgh,  Fort  "Wayne,  and  Chicago  railroad.  A 
quarry  at  this  place  produced  a  drab-colored  limestone,  which  occurs  in  courses  from  3  to  11  inches  thick,  and  which 
serves  very  well  for  foundations.  Samples  which  have  been  in  walls  for  over  fifty  years  show  no  signs  of  decay. 
The  quaiTy  is  situated  in  the  bed  of  the  Auglaize  river,  and  is  not  worked  early  in  the  spring  nor  late  iu  the  fall, 
when  the  water  is  high.  A  slight  dam  is  built  about  the  quarry,  which  is  washed  out  every  winter,  and  in  addition 
heavy  raina  in  the  summer  frequently  destroy  the  works.  No  more  permanent  dam  is  built,  since  the  site  of  the 
quarry  is  often  chauged,  and  no  excavation  has  been  made  in  the  vicinity  to  exceed  6  feet  iu  depth.  The  material 
is  mostly  used  in  the  vicinity  for  bridge  abutments  aud  at  Delphos  for  foundations  for  buildings.  It  has  been  sent, 
to  a  limited  extent,  into  Mercer  county,  over  the  Toledo,  Delphos,  and  Birmingham  railroad,  to  localities  where  the 
Piqua  stone  is  not  so  readily  sent.  Ten  inches  of  coarse  sand,  gravel,  and  other  river  deposits  cover  the  stoue,  aud 
about  18  inches  of  the  cap-rock  is  used  upon  the  public  highways.  This  is  one  of  the  best  building  stones  quarried  in 
Allen  county  for  the  purposes  to  which  it  is  applied. 

Van  "Wert  county  is  covered  in  its  northwestern  part  by  the  Niagara  beds.  The  Helderberg  limestone  underlies 
the  rest  of  the  county,  but  only  a  few  exjiosures  of  the  rock  of  either  kiud  are  known,  as  the  whole  region  is  mostly 
covered  by  drift,  (a)  The  county  is  entirely  agricultural,  aud  the  stones  where  quarried  furnish  materials  that  are 
used  only  for  foundations  iu  that  neighborhood  or  burned  for  lime.  The  lime-kilns  at  Straughn  have  caused  the 
most  extensive  quarrying  operations,  and  the  Helderberg  stones  there  extracted  are  said  to  burn  easily  and 
cheaply  to  a  beautiful  white  lime.  The  Tan  "Wert  quarry,  which  is  the  only  one  reported  as  producing  any 
considerable  amount  of  building  material,  also  produces  quicklime;  and  during  the  last  census  year  the  value  of 
the  lime  produced  was  about  equal  to  that  of  the  buildiug  stone.  The  Van  "Wert  stone  is  a  light  gray  dolomite, 
which  is  found  in  courses  from  3  to  7  inches  thick.  The  material  thus  far  has  given  evidence  of  being  a  good 
bunding  stone.  Openings  have  been  made  in  the  limestone  at  several  other  points  in  the  county ;  for  example,  on 
the  Little  Auglaize,  in  the  northeastern  part  of  the  county,  a  stone  very  much  like  the  Bluffton  limestoue  has  been 
quarried  to  a  small  extent  for  the  Delphos  market.  In  the  northwestern  part  of  the  county  some  building  stone  is 
said  to  have  been  obtained  in  much  thicker  courses  than  in  any  other  part. 

A  A'ery  light  gray  limestone  has  been  quarried  at  Charloe,  on  the  Auglaize  river,  in  Paulding  county,  which 
belongs  to  theCorniferous  formation.  This  Paulding  limestoue  is  a  soft  stone  which  occui's  iu  courses  about  3  feet 
thick.  It  has  been  sawed,  aud  was  used  in  the  foundation  of  the  court-house  aud  also  in  that  of  the  Eussel  House 
at  Defiance,  where  it  has  suffered  from  the  action  of  moisture  and  frost.  As  other  specimens  of  the  same  stone 
do  not  show  this  disintegration,  its  defective  character  is  very  likely  due  to  the  circumstance  that  it  was  quarried 
too  late  iu  the  season.  A  blue  limestone  is  also  quarried  about  5  miles  farther  down  the  river  from  Charloe, 
which  occurs  in  courses  from  6  to  18  inches  thick,  aud  has  been  used  for  the  construction  of  locks  on  the  Miami  aud 
Erie  canal.  It  is  not  durable  when  exposed  to  atmospheric  action,  and  the  quai'ries  have  been  abandoned.  The 
demand  for  the  material  has  been  destroyed  by  the  iutroduction  of  the  "W^hite  House  stone  from  the  north  aud  the 
Piqua  stone  from  the  south. 

Tiffin  is  situated  exactly  upon  the  boundary  between  the  Niagara  and  the  Helderberg  rocks,  in  Seneca  county, 
and  its  quarries,  although  iiroducing  only  Helderberg  rocks,  show  at  some  times  at  their  bases  exposures  of  the 
uiulerlying  Niagara  limestones.  These  quarries  are  located  outhe  eastern  side  of  the  ridge  known  as  the  Cincinnati 
axis,  and  the  characteristics  of  the  rocks  are  much  the  same  as  those  in  the  quarries  on  the  western  side  of  the 
anticliual  in  the  Helderberg  formation ;  but  the  stones  at  Tiflin  are  more  massive,  and  are  therefore  mgre  suitable 

a  Beport  of  the  Geological  Survey  of  Ohio,  Vol.  II,  Part  i.  ]i.  :?14  :  "Geology  of  Van  WiMt  Comify."  by  X.  H.  AVinchell. 
VOL.  IX 1-1  B   S 


210  BUILDING  STONES  AND  THE  QUAERY  INDUSTRY. 

for  heavy  coiistnictiou.  The  courses  are  often  2t!  inches  iu  thickness,  and  the  stones  produced  are  used  largely 
for  foundations  and  bridge  woik.     The  i)roduet  of  (luicklimc  from  these  quarries  is  also  large. 

The  stone  is  light  drab  in  color;  it  is  bituminous,  and  gives  forth  a  strong  odor  when  hammered,  but  this 
characteristic  is  not  so  marked  as  in  the  dark-colored  varieties.  The  principal  market  for  all  three  of  the  quaiTies 
situated  in  Tiffin  is  furnished  by  the  immediate  neighborhood.  Beside  tlie  quarries  in  the  table  there  are  several 
smaller  ones  which  are  worked  in  the  vicinity  of  the  town,  and  which  produce  the  same  kind  of  material  iu  less 
amount. 

A  short  distance  west  of  Fremont  several  quarries  have  been  opened  iu  the  strata  of  the  Water-lime  or 
Helderberg  formation. 

The  only  quarry  at  this  point  of  sufficient  importance  ou  account  of  its  production  of  building  stone  is  situated 
one  mile  to  the  west  of  Fremont,  and  in  this  the  value  of  the  lime  which  was  produced  from  the  quarry  during  the 
census  year  was  ten  times  that  of  the  building  stone.  The  strata  suitable  for  building  purposes  are  from  1  foot  to 
10  feet  in  thickness,  and  the  material  which  does  not  make  an  excellent  quicklime  is  comparatively  small.  As  a 
building  stone  the  material  is  superior  to  much  of  that  used  in  counties  to  the  southwest,  although  not  equal  to 
the  Sandusky  and  Marblehead  limestones.  It  is  of  a  light  drab  color,  full  of  small  cavities,  and  works  very  easily, 
and  some  of  it  is  soft  and  pure  enough  to  be  sawed.  The  stripping  is  sold  for  macadamizing.  It  presents  the  usual 
microscopic  characteristics  of  the  Helderberg  rocks,  and  it  dissolves  in  hot  acid,  leaving  a  very  slight  residue. 
The  qualitative  analysis  indicates  that  it  is  comiiosed  of  remarkably  pure  dolomite. 

CoKKiPEEOUS. — Quite  a  variety  of  stone  is  found  iu  the  neighborhood  of  Columbus,  for  although  Franklin 
county  is  flat  it  has  a  number  of  geological  formations  within  its  limits.  To  the  east  lie  the  Waverly  sandstones 
and  the  Huron  shale,  but  the  limestones  of  the  Corniferous,  which  lie  to  the  west  of  Columbus,  are  by  far  the  most 
important  from  an  economic  standpoint.  Thick  and  heavy  layers  of  stone  exist  among  the  strata.  From  the 
different  layers  material  suitable  for  the  most  diverse  uses  can  be  obtained,  good  quicklime  can  be  made,  and 
being  in  part  a  very  jjure  carbonate  of  lime  the  stone  is  desirable  as  a  flux  for  smelting  iron  ores.  Of  late  it  has  been 
very  extensively  applied  to  the  latter  purpose,  especially  in  the  Hocking  TaUey  region.  The  quarries  are  all  situated 
a  few  miles  to  the  west  of  Columbus,  and  have  been  operated  for  a  long  time.  Some  which  have  been  the  most 
important,  for  instance  the  state  quarries,  from  which  the  material  for  the  state-house  and  for  the  walls  of  the 
state-prison  was  extracted,  are  no  longer  worked,  but  all  of  the  quarries  mentioned  in  these  tables  are  immediately 
about  the  old  quarries  and  extract  the  same  material.  While  the  state-house  was  in  process  of  construction,  and 
stone  of  the  best  quality  was  in  demand,  the  Corniferous  limestone  was  worked  to  a  greater  depth  than  it  is  at 
present,  for  the  finest  quality  of  stone  is  found  iu  the  lower  layers.  At  present  the  production  of  building  stone  is 
subordinate  to  the  production  of  lime  and  flux. 

The  Columbus  limestone  is  dense,  compact,  and  strong.  There  ai-e  12  feet  of  the  upper  courses  in  the  present 
quarries  that  average  93  i>er  cent,  of  carbonate  of  lime,  and  frequently  the  percentage  rises  to  95  or  90,  while,  on 
the  other  hand,  there  are  localities  where  the  Corniferous  limestone  becomes  nearly  a  typical  dolomite,  as  at 
Bellefoutaine.  The  stone  is  fossiliferous,  but  the  fossils  are  very  firmly  cemented  and  do  not  appear  to  weather 
out;  in  some  cases,  indeed,  the  fossil  appears  to  be  firmer  than  its  surrounding  stone.  In  microscopic  structure 
the  stone  bears  the  appearance  of  a  fragmental  stone,  being  composed  almost  entirely  of  fragments  of  fossils.  In 
the  finer  ground  mass  very  perfect  little  rhombohedrons  of  dolomite  are  develoijcd,  which  iu  number  are  apparently 
disproportionate  to  the  amount  of  magnesia  contained  in  the  stone.  Many  of  the  fossils  have  apparentlj"  retained 
their  primitive  condition,  but  others  have  been  dissolved  away  and  the  forms  filled  with  crystalline  calcite;  and 
this  will  perhaps  ex]3lain  the  difierent  behavior  of  the  fossils  in  weathering.  The  stone  is  somewhat  bituminous 
iu  character,  as  evinced  by  the  odor  emitted  when  struck.  Its  gray  color  is  pleasing  to  the  eye ;  it  works  easily,  and 
will  even  assume  a  good  polish. 

Dynamite  is  used  as  an  explosive  to  a  large  extent,  any  desired  number  of  charges  being  exploded  simultaneously 
by  means  of  electricity. 

Although  the  common  stone  for  foundations  and  underpinnings  used  in  Columbus  is  obtained  from  the  quarries, 
still,  during  the  census  year,  no  great  amount  of  building  stone  was  extracted,  and  no  important  structures  were 
built  from  the  material.  The  quarries  can  at  any  time  be  operated  much  more  extensively,  and  will  pi-oduce  a 
superior  quality  of  stone  for  fine  construction. 

In  the  eastern  half  of  Logan  county  a  large  island  of  Corniferous  limestone  occurs,  the  center  of  which  is 
covered  with  shales,  but  all  around  the  edges  small  quarries  have  been  opened  for  the  purpose  of  obtaining  stone 
both  for  building  purposes  and  for  lime,  (a) 

At  the  pi'esent  time  the  only  (piarries  of  special  importance  that  are  located  in  this  district  are  those  which  are 
situated  a  short  distance  to  the  northwest  of  Bellefoutaine,  and  the  material  which  they  produce  is  used  chieflj'  for 
rougli  work.  Although  capable  of  producing  excellent  building  material,  the  more  important  stone  structures  in 
the  neighborhood  have  been  built  of  materials  brought  from  a  greater  distance.  The  quarry  operations  are  carried 
on  iu  a  quite  primitive  manner,  and  at  present  the  lower  strata  in  one  quarry  are  inaccessible,  since  no  means  of 

o  Report  of  the  Geological  Survey  of  Ohio,  Vol.  Ill,  Part  i,  p.  482:  "Geology  of  Logan  County",  by  Franklin  C.  Hill. 


DESCRIPTIONS  OF  QUARRIES  AND  QUARRY  REGIONS.  211: 

drainage  have  been  .supplied,  and  the  quarry  is  filled  with  water  to  a  depth  of  from  12  to  15  feet.     The  top  la^-ers 
of  the  stone  are  being  extracted,  although  the  lower  layers  are  best  suited  for  purposes  of  construction. 

The  quarry  of  Augel,  Miller  &  Co.,  situated  a  half  mile  west  of  Bellcfoutaine,  exhibits  the  following  section: 

Drift feet..     5 

Cellar  stone do. ..   10 

Heavy  hard  stone do . . .     5 

Honey-combed  porous  stone inches..     9 

Heavy  soft  stone feet . .     5 

Occasionally  some  lime  is  burned  at  this  quarry,  although  its  amount  is  small  and  its  quality  inferior. 

The  material  that  is  at  present  produced  by  these  quarries  is  a  typical  dolomite,  and  in  microscopic  structure 
consists  of  a  jierfect  mass  of  sharply  di2flned  large  rhombohedral  crystals  of  dolomite  cemented  together  by  a  mass 
of  minute  little  crystals  of  the  same  form  and  composition.  In  many  places  the  crystals  are  only  attached  at  their 
corners,  leaving  angular  interspaces,  and  this  accounts  for  the  avidity  with  which  water  is  absorbed  by  this  stone. 
The  fossiliferous  character,  if  any  originally  existed,  has  been  entirely  obliterated.  In  color  It  is  light  gray,  and  it 
works  easily  and  safely.    Its  microscopic  structure  is  illustrated  upon  the  plate  at  the  end  of  the  chapter. 

The  tirst  quarry  in  Marion  county  was  opened  in  1825  in  what  is  known  as  the  Marion  limestone.  Ten  acres 
only  are  considered  as  belonging  to  the  quarry.  It  is  situated  in  the  southeastern  part  of  the  town  of  Marion,  and  is 
the  farthest  south  of  any  quarry  in  the  neighborhood  producing  good  building  stone.  A  gray  stone  occurs  about 
12  or  14  feet  below  the  surface,  and  is  probably  underlaid  by  blue-stone,  but  as  the  gray  is  considered  the  best 
the  lower  courses  have  not  been  opened. 

Other  quarries  are  located  in  the  northeastern  part  of  the  town  which  extract  material  for  building  and  quicklime. 
The  largest  quarries  are,  however,  operated  on  the  Columbus  and  Toledo  railroad,  one  mile  north  of  Marion.  The 
stone  is  considered  very  strong  and  durable.  The  average  thickness  of  the  rocks  extracted  is  not  more  than  8 
inches,  although  blocks  12  and  even  15  inches  thick  are  sometimes  obtained.  There  is  no  difficulty  in  extracting 
blocks  of  any  required  dimensions  in  the  bed  ibr  all  ordinary  purposes  of  construction.  The  stone  is  easily  quarried,, 
being  lifted  with  bars  and  broken  with  sledges,  no  blasting  operations  being  necessary  except  to  make  an  opening 
in  the  floor  of  the  quarry  for  deeper  workings. 

The  material  is  chielly  used  for  foundations  and  bridge  work,  and  was  largely  employed  in  the  construction  of 
the  depots  and  shops  of  the  Columbus  and  Hocking  Valley  railroad.  It  is  commonly  called  blue  limestone,  although 
the  color  differs  at  different  horizons,  and  the  layers  also  vary  in  texture  and  hardness,  each  layer,  however,  being 
homogeneous.  The  stone  is  usually  quite  fine  in  grain  and  rather  hard.  The  following  may  be  regarded  as  a 
typical  section  representing  this  and  all  other  quarries  in  the  neighborhood  of  Marion : 

Feet. 

Soil 1  to4 

Weathered  rock lto4 

Blue-stone lto6 

Gray-stone 4 

Blue-stone 

The  overlying  blue-stone  is  found  in  blocks  from  the  exterior  of  which  a  gray  color  penetrates  to  a  variable  depth 
from  the  natural  joints.  It  is  liable  to  contain  flinty  nodirles,  from  which  the  underlying  gray-stone  is  almost  entirely 
free.  The  blue-stone  in  the  bottom  of  the  quany  is  free  from  this  gray  covering ;  but  the  intermediate  stone,  which  is 
all  gray,  is  considered  the  best  material. 

In  these  quarries  the  gray-stone  is  found  near  the  top,  but  in  the  other  quarries  reported  from  this  township, 
being  about  IJ  miles  to  the  southeast  of  these,  and  in  the  direction  of  the  dip  of  the  strata,  this  gray  layer  is  not 
struck  until  a  depth  of  from  12  to  16  feet  from  the  surface  is  obtained.  A  very  large  amount  of  the  cap-rock  has 
been  used  for  macadamizing  streets  and  for  ballast  on  the  Columbus  and  Toledo  railroad.  The  quarries  in  this 
township  furnish  the  greater  part  of  the  stone  used  in  the  northern  i)art  of  Union  county  and  in  quite  a  large 
portion  of  Hardin  county. 

The  material  quarried  at  Marion  is  dolomite,  containing  some  calcite.  When  microscopically  examined  it 
is  found  to  consist  of  a  multitude  of  perfect  little  rhombohedral  crystals,  each  one  of  which  contains  a  little  black 
bituminous  substance  accumulated  in  its  center,  and  all  are  cemented  together  by  the  calcite,  which,  although 
crystalline,  does  not  assume  a  definite  outline.  The  rock,  when  treated  with  cold  and  dilute  acid,  eflervesces  for  a 
while,  and  the  residiie  when  exauiined  is  found  to  consist  of  a  mtiltitude  of  perfect  and  beautiful  little  rhombohedrons. 
The  Marion  stone  has  been  selected  for  representation  in  the  plate  of  microscopic  sections,  and  some  further  remarks 
concerning  its  chemical  composition  and  structure  will  be  found  in  the  general  remarks  that  close  this  chapter. 

At  Owen's  station,  in  the  southern  part  of  the  county,  there  is  a  quarry  in  the  Corniferous  limestone  from  which 
over  !t,0(tO  tons  of  lime  and  broken  stone  were  shipped  during  the  census  year. 

tsix  miles  northeast  of  Marion,  in  the  township  of  Grand  liapids,the  same  limestone  is  worked  quite  extensively. 
A  ridge  occurs  at  this  point  in  which  a  number  of  quarries  are  located. 

Crawford  county  is  well  supplied  with  building  material.  The  limestones  are  quite  well  adai)ted  for  construction 
of  foundations,  but  they  are  not  at  the  present  time  extensively'  (luarried  owing  to  a  number  of  causes.     There  are 
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no  srcat  demauds  for  stone  iu  this  ajiricultural  resio"?  •"""^  ^I'f  lioi"e  resources  are  thrown  into  competition 
with  the  Berea  grit,  Avhich  is  quite  extensively  quarried  at  Leesville,  in  the  southeastern  part  of  the  county.  Iu 
llolmes  township),  about  <i  miles  northwest  of  Bucyrus,  and  near  the  Ohio  Central  railroad,  three  (luarries  are  at 
present  worked  in  the  Corniferous  limestone.  The  material  has  much  the  ajjpearance  of  the  :\Iarion  limestone, 
but.  while  it  may  be  of  the  same  quality,  the  cour.ses  are  generally  thinner  and  uot  so  well  bedded. 

"lu  Lvkins  township  the  same  limestone  is  also  quarried  to  some  extent.  The  material  from  all  these  quarries 
has  beeu'used  for  bridge  building  and  for  foundations,  but  it  is  more  and  more  displaced  by  the  Leesville  .sandstone, 
esi)eciully  for  bridge-building  purposes. 

A  large  quantity  of  quicldime  has  been  ])roduced  here  which  has  been  slii))ped  from  Nevada,  iu  Wyandot  county, 
by  the  Pittsburgh,  Fort  Wayne,  and  Chicago  railroad. 

For  buildin"-  purposes  the  limestone  which  is  quarried  from  the  Corniferdus  formation  at  Bloomville,  Seneca 
conntv,  has  a  higher  reputation  than  the  Helderberg  limestones,  and  indeed  it  is  said  that  these  quarries  produce 
cue  of  the  best  limestones  in  northwesteru  Ohio.  The  material  has  been  quite  extensively  used  iu  Tiffin  for 
mauv  vears  for  trimmings  and  stone  fronts,  and  also  for  general  building  purposes  in  Mansfield  and  in  the 
surrouudin"-  country.  Good  material  for  flagging,  bridges,  and  foundations  is  quarried,  and  a  slab  25  feet  square 
mi"-ht  bo  obtained.     It  has  already  displaced  iu  a  measure  at  Mansfield  the  sandstones  which  are  quarried  iu  that 

vicinity. 

The  specimens  sent  to  the  museum  are  of  an  attractive  gray  color  and  are  highly  fossiliferous.  Some  fossils 
have  apparently  been  entirely  removed  at  some  period  and  their  places  subsequently  supplied  with  a  clear  crvstalline 
calcite.  and  some  of  the  fossil  forms  are  therefore  strikingly  apparent  upon  polishing  the  surface  of  the  stone. 

Under  the  microscope  the  stone  is  found  to  consist  of  a  grand  aggregate  of  fossil  fragments,  among  which  here 
and  there  the  rhombohedron  crystals  of  dolomite  are  developed  in  much  perfection.  The  number  of  these 
rhorabohedral  crystals  is,  as  usual,  proportionate  to  the  amount  of  magnesia  in  the  rock,  which  iu  this  case  is  about 
16  per  cent. 

The  limestone  industry  in  and  about  Sandusky  is  one  of  the  most  extensive  iu  the  state.  This  is  partly  due 
to  the  abundant  and  excellent  supply  of  building  stone  furnished  by  the  Corniferous  strata  of  this  region,  and 
partly  to  the  facilities  for  tiansportation  by  water  and  by  rail.  The  city  of  Sandusky  is  founded  upon  a  ledge  of 
limestone,  and  excavation  of  any  kind  necessitates  quarrying  operations.  Iu  early  days  the  stone  thus  extracted 
was  the  cheapest  building  material  accessible,  and  came  to  be  used  very  extensively.  As  a  result  the  use  of  stone 
is  more  general  there  than  in  any  other  Ohio  town. 

At  Sandusky  the  upper  layers  of  the  Corniferous  formation  are  composed  of  a  blue  limestone  of  a  thickness 
from  20  to  25  feet.  This  is  underlaid  by  the  white  Sandusky  limestone,  which  is  found  in  thicker  courses,  cuts 
easier,  aud  is  capable  of  making  a  better  lime ;  but  at  Sandusky  this  stratum,  which  is  also  from  20  to  25  feet  iu 
thickness,  lies  beneath  the  level  of  the  lake,  aud  is  uot  readily  accessible.  The  dip  of  the  strata  is,  however,  away 
from  the  water,  and  consequently  this  layer  of  white  limestone  is  brought  to  the  surface  at  Marblehead  and  on 
Kelley's  island,  as  is  shown  iu  a  number  of  quarries.  The  largest  quarries  are  situated  at  these  points.  Sandusky 
itself  owing  to  the  circumstances  mentioned,  possesses  quite  a  large  number  of  quarries,  and  the  city  itself  constitutes 
in  fact  a  great  limestone  quarry  covered  with  but  a  very  shallow  layer  of  soil  or  earth.  These  city  quarries  have 
been  worked  verv  largely  for  home  aud  foreign  supply,  uot  less  than  12  acres  having  been  excavated  to  a  depth  of 
8  feet.  The  Sandusky  blue  limestone  is  found  in  layers  of  convenient  thickness,  aud  the  range  work  furnished  by 
it  presents  an  attractive  appearance.  The  courses  vary  between  i  and  10  inches  in  thickness,  and  the  material  is 
used  largely  for  flaggings,  although  not  very  well  adapted  for  this  purpose.  It  is  laid  iu  slabs  from  -4  to  S  feet  square, 
which  are  liot  very  smooth  or  regular  until  they  become  polished  by  wear,  and  then  they  are  dangerously  smooth.  For 
construction  purposes  the  stone  has  proven  very  durable,  and  the  best  foundations  ca.»»  be  secured  at  small  expense 
if  made  from  this  stone.  It  is  also  used  for  macadamizing  the  streets,  and  recently  it  has  been  found  that  a 
foundation  of  the  Sandusky  blue  limestone  can  be  advantageously  overlaid  by  a  thin  coat  of  the  white  limestone 
which  binds  and  cements  the  road-bed. 

All  of  the  (piarries  which  iu  the  tables  are  indicated  as  existing  in  the  corporate  limits  of  Sandusky  aie 
essentially  one,  as  they  produce  the  same  material,  and  only  in  a  single  case  has  a  quarry  been  sunk  to  the  level  of 
the  underlying  white  limestone.  About  one  hundred  aud  eighty  houses  in  the  city  have  been  constructed  of 
this  stone.  The  specimens  sent  to  the  National  Museum  from  vaiious  quarries  are  identical  in  their  minutes 
sti  uctures.  They  are  bluish-gray  in  color,  compact,  and  present  a  fine  appearance,  however  dressed.  Although  they 
effervesce  rapidly  in  acid,  they  are  quite  magnesiau,  aud  under  the  microscope  they  are  seen  to  consist  of  fossil 
fragments,  among  which  a  multitude  of  little  rhombohedral  crystals  are  developed.  Iu  the  center  of  each  one  of 
the.se  rhombohcdrons  is  a  black  spot,  which,  upon  close  examination,  is  found  to  consist  of  pyrites.  Sometimes, 
instead  of  a  single  spot,  there  is  a  large  number  of  dust-like  particles,  which  give  to  the  stone  a  very  marked  aud 
characteristic  appearance.  These  are  so  numerous  that  it  can  scarcely  be  doubted  that  they  impart  the  charactei  istic 
color  to  the  stone.  That  they  are  situated,  however,  iu  the  exact  center  of  compact  crystalline  material  cannot  but 
have  an  influence  in  protecting  them  from  disintegiation,  and  there  is  no  evidence  that  the  presence  of  this 
ingredient  has  proved  deleterious  to  the  stone. 
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The  white  iiuderlyiug-  limestone  is  wliatis  called  a  cutting  stone,  and  can  be  raised  in  blocks  as  large  as  can  be 
handled.  It  is  luore  highly  Ibssiliferous  to  the  unaided  eye  than  the  blue  limestone,  but  under  a  micros(;ope  it  is 
less  so,  and  there  is  a  much  larger  number  of  the  rhombohedral  crystals  which  correspond  to  its  more  uiagncsiau 
character. 

At  point  Marblehead  the  limestone  quarries  are  all  located  iu  a  terrace  lying  a  few  rods  from  the  beach, 
where  the  thickness  of  the  formation  quarried  is  from  15  to  25  feet.  Already  20  acres,  as  estimated,  have  been 
excavated  to  this  depth. 

These  quarries  are  among  the  most  famous  of  northern  Ohio,  and  their  location  directly  on  the  shores  of  lake 
Erie,  and  the  heavy  stones  that  some  of  them  produce,  have  led  to  very  large  use  of  the  stone,  especially  in  the 
government  -n  orks  along  the  line  of  the  great  lakes.  Latterly  they  are  losing  their  place  as  building  stones  to 
some  extent,  but  the  production  of  lime  has  increased".  Some  quarries  have  been  worked  for  at  least  fifty  years. 
In  these  quarries  the  lower  G  or  S  feet  are  cemented  into  one  solid  sheet  from  which  the  large  dimension  stones 
for  which  the  location  is  famous  are  extracted.  It  is  from  these  quarries  that  a  large  part  of  the  heavy  stone 
used  iu  the  Sault  Ste.  Marie  canal,  in  the  northern  lighthouses,  and  in  other  government  works  has  been  derived. 
Many  of  the  most  important  public  and  private  structures  in  the  region  of  the  great  lake  were  built  of  the 
Marblehead  stone.  The  Detroit  and  the- Cleveland  water-works,  the  light-houses  at  Spectacle  reef,  IVfarblehead 
(built  over  fifty  years  ago),  and  Stauard's  Rock,  lake  Superior,  were  all  wholly  or  partly  built  of  this  material.  It 
is  particularly  valuable  in  situations  where  it  is  exposed  to  the  action  of  water  or  frost,  as  is  shown  by  the  condition 
of  the  old  locks  of  the  Sault  Ste.  Marie  Falls  canal  and  the  lighthouses  iu  exposed  situations. 

The  material  from  these  quarries,  like  that  at  Saudusky,  is  a  magnesian  limestone,  which  contains  beautifully- 
preserved  fossils;  the  centers  of  the  little  rhombohedral  crystals  that  characterize  all  of  the  Saudusky  limestone 
are  free  from  the  grains  of  pyrites  which  characterize  the  blue  Saudusky  layers,  and  the  difference  iu  the  color 
of  the  two  stones  is  to  be  attributed  to  this  circumstance. 

The  following  analysis,  made  by  Mr.  J.  Lang  Cassels,  represents  the  composition  of  the  limestone  from  these 
quarries : 

Per  ceut. 

Calcium  carbonate H3. 'JO 

Maguesiau  carbonate 15.  So 

Silica 0. 15 

Organi  e  matter 0.  02 

Moisture 0.80 

Total 100.00 

The  proprietors  claim  that  they  could  easily  extract  a  block  of  stone  equal  iu  size  to  the  Egyptian  obelisk 
recently  iutrodueed  into  this  country,  its  extraction  being  simply  a  matter  of  expense. 

The  block-stone  jiroves  to  be  a  source  of  excellent  lime,  which  has  long  been  used,  but  which  of  late  has 
been  more  abundantly  produced.  All  of  the  waste  material  is  devoted  to  this  pui'iiose,  and  nothing  i-emaius  in  the 
quarries  except  flint  nodules.  The  modern  kilns  of  the  best  construction  are  attached  to  some  of  the  quarries,  aud 
300  or  400  barrels  per  day  are  turned  out  from  one  single  quarry.  Part  of  the  thin  stone  goes  to  lake  Superior  for 
furnace  flux,  where  it  is  highly  esteemed,  aud  a  large  trade  in  the  lime  has  been  built  up  at  Duluth  and  lu  the 
northwest,  and  the  best  stone  of  the  quarries  is  now  being  burned.  Much  of  the  stone  is  shipped  to  other  points 
to  be  burned,  and  all  along  the  lakes  are  kilns  which  are  supplied  from  Marblehead  and  Kelley's  island.  The 
Michigan  Insane  Hospital  building  at  Pontiac  aud  the  government  breakwaters  at  Erie  were  constructed  of  the 
Sandusky  stone. 

At  White  House,  in  Lucas  county,  the  same  lower  beds  of  the  Coruiferous  are  worked,  and  this  is  the  only 
quarry  which  is  operated  to  any  extent  on  the  Toledo,  Wabash,  and  Western  railroad  between  Toledo  and  Wabash, 
Some  of  the  material  is  .shipped  to  Toledo,  as  there  is  a  demand  for  it  in  the  winter,  when,  on  account  of  the  ice, 
the  stone  quarried  near  Saudusky  caunot  be  shipped  to  Toledo  by  water. 

Xear  Defiance  there  is  some  stone  quarried  from  the  beds  on  the  Miami  river,  and  the  same  is  true  at  Antwerp. 
The  quarry  at  White  House  was  not  extensively  worked  itntil  1870,  when  the  railroad  track  was  laid  into  it.  The 
cap-rock  has  been  used  for  ballast  on  the  railroad,  so  that  the  strijjpiiig  is  accomplished  without  exjiense. 

The  weathered  rock  which  is  used  for  ballast  is  from  2  to  8  feet  in  depth,  and  this  is  underlaid  by  G  feet  of  gi'ay- 
stone  in  courses  of  from  G  to  10  inches  in  thickness,  6  feet  of  blue-stone  in  courses  from  G  to  18  inches  in  thickness, 
and  one  course  of  gray-stone  .1  foot  10  inches  in  thickness.  The  bottom  course  is  nearly  uniform  in  thickness  and 
is  used  for  heavy  bridge  work.  The  blue-stone  is  not  of  a  decided  blue  color,  like  that  of  the  Upper  Coruiferous 
at  Sandusky,  but  is  a  kind  of  grayish-blue. 

Napoleon  and  Defiance,  Ohio,  and  Fort  Wayne,  Indiana,  furnish  the  principal  markets  for  this  stone. 

In  the  townships  along  the  Muskingum  the  sandstone,  which  is  situated  below  the  coal,  aflbrds  an  excelleut 
building  stone  and  is  extensively  quarried.  The  Waverly  sandstone  also -occurs  iu  the  western  portion  of  the 
county.  The  limestones  which  also  occur  in  the  county  are,  upon  the  whole,  of  rather  inferior  quality  for  purposes 
of  construction,  aud  would  scarcely  be  worked  if  the  lime  which  can  be  made  from  them  was  not  of  good  quality 
and  demanded  for  con.struction  iu  the  neighborhood. 
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SuB-CARBOXirEROrs. — A  ([uany  situated  at  Xewtonville,  about  S  miles  west  from  Zaiicsville,  is  the  only  one  iu 
Ohio  from  which  limestoues  of  sub-Carboniferous  age  are  raised  for  building  purposes.  There  are  several  large  quarries 
in  other  exposures  of  this  same  horizon  in  southern  Ohio  that  arc  worked  exclusively  for  furnace  flux  and  for  lime- 
buruiug.  The  Newtonville  stone  is  u  beautiful  material,  very  line  grained,  cpute  even  iu  color,  and  of  great  strength. 
It  is  very  compact,  highly  fossiliferous,  of  light  graj-  color,  and  has  thus  far  shown  no  ill  efl'ects  from  exposure  to 
the  weather.  The  ]Muskingum  County  court-house,  at  Zanesville,  one  of  the  liuest  iu  the  state,  is  built  from  this 
.stone,  and  it  has  also  been  much  used  for  caps,  sills,  columns,  etc.,  ami  although  the  production  at  present  is  small,  it 
may  at  any  time  bo  increased  with  a  demand  for  the  material ;  but  at  the  present  time  most  of  the  product  is  burned. 
A  thickness  of  about  10  feet  of  stone  is  tpiarried,  that  being  the  depth  to  which  natural  drainage  extends. 
Several  feet  more  of  the  best  of  the  stone  lie  below  this  level,  and  the  thickness  of  the  layers  increases  with  the 
depth ;  npon  the  top  there  are  only  very  thin  beds,  while  at 'a  depth  of  10  feet  the  beds  are  16  or  18  inches  in  thickness. 
The  material  is  nearly  a  pure  carbonate  of  lime,  containing  only  traces  of  iron  and  magnesia.  In  its  microscopic 
structure  it  appears  to  be  quite  highly  fossiliferous  and  very  compact,  containing  only  small  traces  of  iron  pyrites, 
the  oxidation  of  which  imparts  the  faint  yellow  color  whicb  the  stone  generally  possesses. 

Caebonipeeous. — A  quarter  of  a  mile  southwest  of  Zanesville,  near  the  Muskingum  river,  a  quarry  Las  been 
opened  in  the  limestone  of  the  Lower  Coal  Measures,  from  which  some  material  lias  been  extracted  which  has  been 
used  chiefly  for  caps,  sills,  and  top  courses  of  foundations.  The  main  product  of  this  quarry  is  burned  into  lime.  It  is 
not  used  for  the  ruder  purposes  of  construction,  as  it  is  too  expensive.  The  ledge  from  which  this  stone  is  taken  is  a 
solid  mass  of  a  bluish  color,  and  about  3  feet  in  thickness.  The  stripping  which  overlies  the  3  feet  of  stone  is  25  feet 
thick.  The  material  is  a  compact,  earthy  limestone  of  a  very  dark  color,  containing  considerable  protoxide  of  iron 
aud  very  little  magnesia.  It  is  very  highly  fossiliferous  aud  diificult  to  work,  and  is  called  by  the  stone-cutters 
hard  aud  plucky. 

The  outcrops  of  this  stone  are  found  abundantly  in  the  neighborhood  of  Zanesville,  and  the  material  is  quite 
extensively  used  for  macadamizing  streets.  The  national  road  for  some  distance  west  of  Zanesville  is  constructed 
of  it. 

There  is  quite  a  large  number  of  quarries  situated  iu  the  outcrops  of  Carboniferous  limestone  in  southeastern 
Ohio,  the  products  from  which  are  used  as  fluxes  and  for  burning,  but  the  two  quarries  which  have  been  mentioned 
iu  ^Muskingum  county  are  the  only  ones  which  are  of  any  consequence  as  xjroduciug  materials  of  construction. 
The  Carboniferous  limestones  of  this  area  are  hard  to  work  aud  do  not  possess  the  highest  requisites  of  a  good 
building  stone,  but  these  quarries  are  capable  at  auy  time  of  producing  material  for  building,  and  in  fact  does 
so  under  special  circumstances.  Although  these  quarries  are  worthy  of  consideration  iu  connection  with  their 
ability  to  produce  building  stones,  still  the  industry  is  so  iusiguiflcaut  that  it  has  not  been  considered  important  to 
tabulate  the  products  of  any  of  them. 

To  recapitulate :  The  line  drawn  nearly  through  the  center  of  the  state  from  Erie  county  on  the  north  through 
Adams  county  ou  the  south  will  form  the  boundary  betweeu  the  area  to  the  east,  in  which  the  chief  quarrying  industry 
is  devoted  to  the  extraction  of  sandstones,  and  the  western  area,  iu  which  the  only  quarrying  industry  is  devoted 
to  the  extraction  of  limestoues. 

The  geological  formatious  in  the  limestone  area  follow  one  another  in  a  quite  regular  order,  the  oldest  being 
situated  iu  the  southwestern  corner,  aud  the  youngest  in  the  eastern  part  of  the  state ;  aud  the  character  of  the 
stone  is  entirely  dependent  upon  this  geological  arrangement,  as  regards  both  the  character  and  the  quality  of 
the  material. 

A  considerable  quantity  of  stone  is  extracted  from  the  Cincinnati  group,  but,  as  already  indicated,  this  is 
chiefly  owing  to  the  circumstance  that  the  material  is  iu  the  neighborhood  of  the  large  city  of  Cincinnaii.  In 
quality  the  material  is  surpassed  by  the  stone  from  other  formations.  A  narrow  band  of  Clinton  limestone 
surrounds  the  area  of  the  Cincinnati  group,  but  at  the  present  time  this  formation  furuislies  no  buildiug  stones. 

The  Niagara  or  Cliff  formation,  which  succeeds,  is  one  of  the  great  building-stone  formations  of  the  state,  aud 
in  numerous  places  most  excellent  and  durable  materials  are  obtained ;  but  even  the  subdivisions  of  this  group 
<letermiue  largely  the  character  of  the  stones  extracted.  The  lowest  or  the  Dayton  formation  produces  at  all 
points  a  hard,  compact,  light  stone,  while  the  Springfield  division  produces  a  less  compact,  more  easily  worked 
stone,  and  the  top  beds  are  almost  universally  converted  into  quicklime. 

The  Helderberg  or  AVatcr-lime  rocks,  which  cover  a  large  area,  are  almost  without  exception  bituminous 
dolomites,  but  in  character  vary  from  dark  to  light  and  from  compact  to  open  or  vesicular.  The  Corniferous 
limestoues  are  most  extensively  quarried  in  and  about  Sandusky,  and  furnish  one  of  the  finest  materials  obtained 
in  the  state,  while  all  of  the  overlying  formations  are  almost  devoid  of  building-stone  quarries.  As  regards 
composition,  the  stones  from  these  various  formations  vary  from  almost  typical  limestones  to  almost  typical 
dolomites,  and  there  seem  to  be  no  rules  which  will  enable  one  to  decide  upou  the  quality  or  durability  of  the 
stone  from  its  composition.     Experieuce  also  demonstrates  that  the  compositiou,  as  regards  the  proportion  of 
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lime  ;md  magnesia,  docs  uot  determine  tbe  value  of  the  stone  as  material  for  the  production  of  quicklime.  It 
vrould  therefore  appear  that  the  value  of  the  stone  is  more  largely  dependent  upon  its  accessory  constituents  and 
its  microscopic  structure. 

There  is  a  progressive  increase  in  the  amount  of  magnesia  from  the  Lower  Silurian  limestones  to  the  Corniferous 
The  Cincinnati  limestones  of  the  Lower  Silurian  contain  from  1  to  5  per  cent,  of  magnesian  carbonate,  while  the 
Clinton  limestones  of  the  Upper  Silurian  contain  on  an  average  about  12  per  cent.  The  Dayton  limestone  of  the 
Niagai-a  xJeriod  contains  abont  the  same  amount,  while  the  upper  divisions  of  the  Niagara  and  the  Ilelderberg 
formations  are  made  up  mainly  of  ueai'ly  typical  dolomites.  As  regards  composition  the  next  following  Corniferous 
limestones  are  very  variable.  At  Bellefoutaiue  the  stone  is  a  dolomite,  and  at  Columbus  it  is  as  good  a  limestone, 
containing  on  au  average  93  to  95  per  cent,  of  carbonate  of  lime,  and  the  Hocking  Valley  furnaces  are  largely  using 
it  for  a  flux. 

In  structure  there  is  less  diversity  in  the  Ohio  limestone  than  in  those  of  some  of  the  other  states,  since  the 
oolitic  and  concretionary  forms  do  not  appear;  but  all  other  types  are  found,  and  therefore  the  greatest  diversity 
exists  in  the  ease  with  which  stones  may  be  worked.  There  are  the  open,  porous  varieties,  and  the  varieties  which 
once  were  open  and  i>orous,  but  which  have  been  again  partially  consolidated  by  the  filling  of  the  pores;  others 
in  which  the  pores  have  been  entirely  filled ;  and  other  varieties  in  which  large  crystals  have  developed  themselves 
in  a  ground  mass,  giving  to  the  stone  a  porphyritic  aspect.  There  are  the  compact  fossiliferous  stones'  and  the 
compact  non-fossiliferous  stones.  As  regards  colors,  they  vary  from  very  light  to  very  dark,  but  all  possess  the 
drab,  gray,  or  yellowish  tints  which  are  characteristic  of  what  are  called  limestones. 

In  microscopic  structure  the  limestones  of  Ohio  can  all  be  classified  according  to  certain  types  of  structure 
which  are  found  to  be  correlated  with  composition.  It  may  be  at  first  remarked  that  the  microscope  indicates  that 
the  stones  are  all  highly  crystalline.  A  crystal  is  a  body  which  possesses  a  definite  internal  molecular-  structure,  and 
if  it  is  further  assumed  that  the  external  crystalline  form  is  a  property  of  crystals,  then  many  Ohio  limestones  are 
more  crystalline  in  their  structure  than  are  the  so-called  highly-crystalline  marbles ;  for  in  a  great  many  cases  the 
very  well  developed  crystals  with  external  planes  are  develoj^ed  in  the  mass  of  the  stone,  and  in  other  cases  the 
stone  is  entirely  composed  of  such  crystals  with  the  form  characteristic  of  the  species  of  the  mineral  which  com^ioses 
it.  In  no  case  has  there  been  found  in  any  Ohio  limestone  anything  which  could  be  called  in  any  correct  sense  of  the 
word  uncrystalline ;  and,  indeed,  in  the  light  of  the  microscopic  study,  any  distinction  which  can  uniformly 
distinguish  a  limestone  from  a  dolomite  is  very  difficult  to  find.  The  progressive  increase  in  the  amount  of  magnesia 
■which  is  contained  in  stones  is  indicated  in  the  microscoj)ic  structure  by  the  development  of  little  rhombohedral 
crystals  the  sections  of  which  appear  quite  conspicuous  with  their  sharply-defined  edges. 

INDIANA. 

[Compiled  mainly  from  notes  of  Professor  Orton.] 

The  rocks  of  the  Cincinnati  epoch  of  the  Lower  Silurian  period  occupy  a  small  area  in  the  southeastei'n  part 
of  the  state,  but  no  quarry  rock  is  developed  in  this  formation.  Its  western  limit  is  roughly  defined  by  a  line 
drawn  from  Winchester,  Eandolph  county,  to  Madison,  Jefferson  county. 

The  rocks  of  the  Niagara  epoch  of  the  Upper  Silurian  period  occu^jy  a  more  extensive  territory  north  and  west 
of  this  line.  This  formation  furnishes  stone  for  foundations,  underpinnings,  and  bridge  work  in  nearly  every  county 
which  it  occupies.  In  a  few  localities  the  stone  is  suitable  for  the  better  architectural  purposes,  and  in  some  places 
an  excellent  flag-stone  is  produced.  The  Helderberg  formation  has  not  been  identified  in  Indiana.  The  approximate 
northern  and  western  limits  of  the  Upper  Silurian  formation  are  marked  by  a  line  drawn  from  Fort  Wayne  to 
Logansport,  and  thence  to  the  eastern  extremity  of  Clark  county. 

The  Devonian  formation  occupies  a  narrow  belt  to  the  west  of  the  Silurian.  It  has  a  meager  development,  its 
entire  thickness  being  only  about  200  feet,  and  it  furnishes  little  building  stone.  The  line  between  this  and  the 
sub-Carboniferous  formation  may  be  roughly  di-awu  from  the  northwest  corner  of  Benton  county  to  the  northwest 
corner  of  Clinton  countj',  and  thence  to  the  southern  extremity  of  Clark  county. 

As  to  production  of  stone,  the  sub-Carboniferous  is  the  most  imitortant  formation  in  the  state.  It  furnishes 
the  famous  "  Bedford  limestone,"'  and  also  some  valuable  sandstones,  which  are,  however,  mostly  noted  for  their 
adaptability  to  the  manufacture  of  grindstones  and  whetstones. 

Tlie  Coal  Measures  occupy  the  southwestern  part  of  the  state,  and  the  dividing  line  between  this  and  the 
sub-Carboniferous  formation  is  nearly  that  from  the  southern  extremity  of  Perry  county  to  a  point  about  5  miles 
southwest  of  the  northeast  corner  of  Warren  county,  and  from  there  west  to  the  state  line. 

The  coarse  sandstone,  commonly  known  as  the  '"conglomerate",  at  the  base  of  this  formation  is  found  in  a 
region  on  all  sides  of  which  for  many  miles  little  sandstone  suitable  for  heavy  masonry  is  available,  and  also  near 
large  districts  entirely  destitute  of  building  stones;  but  as  yet  no  large  quarry  industries  have  been  developed  in 
this  formation. 

The  northern  portion  of  the  state  beyond  the  line  drawn  across  it  through  Fort  Wayne  and  Monticello  is 
deejjly  covered  with  drift  material.    The  granitic  bowlders  found  quite  abundantly  on  the  surface  in  some  localities 
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fiirnisli  tbe  oulv  local  supplies  of  stone  in  this  extensive"  district.  It  is  in  this  region  that  a  considerable  market 
is  found  for  the  sandstones  quarried  at  Stony  Point,  Michigan,  and  Berea  and  Amherst,  Ohio,  and  for  the  limestone 
quarried  in  the  Bedford  district  in  southern  Indiana,  and  in  the  Joliet  district  of  Illinois. 

LIMESTONE. 

The  localities  north  of  Indianapolis  where  limestone  is  quarried  for  building  .stone,  with  a  few  exceptions, 
deserve  but  a  passing  notice.  At  Wabash  quite  au  important  flagging  stone  is  obtained  at  the  quarries  of  Messrs. 
Brid"-es  &  Scot  Hubbard  &  Smith,  Philip  Hii)skin,  and  William  J.  Ford ;  important  because  it  is  the  best  stone  for 
sidewalk  pavements  to  be  obtained  for  many  miles  around.  It  occurs  in  layers  from  1  inch  to  7  inches  in  thickness, 
those  from  2  to  5  inches  thick  being  most  commonly  used  for  flagging,  and  the  heavier  courses  for  foundations  and 
brido-e  work.  The  joints  run  quite  regularly,  and  occur  far  enough  apart  to  allow  the  largest  required  slabs  to  be 
obtained.  The  surface  of  the  natural  slabs  is,  however,  rather  too  rough  to  allow  the  stone  to  be  classed  with  the 
best  of  flag-stones.  The  quarry  of  Messrs.  Moellering  &  Paul  is  in  a  different  stratum  of  the  Niagara  limestone ; 
the  beds  vary  in  thickness  from  3  to  15  inches,  and  the  stone  is  shipped  to  Fort  Wayne,  where  it  is  used  for 
foundations  and  underpinnings.  The  quarry  of  Messrs.  Little  &  Shoemaker  is  in  a  thin,  irregularly-bedded  limestone, 
commonly  called  "  shell-rock".  It  is  easily  worked,  and  is  cut  through  by  the  Wabash  and  Pacific  railroad,  which 
furnishes  direct  transportation  for  the  quarry  product  to  Fort  Wayne,  where  such  stone  is  in  demand  for  ordinary 
foundations. 

The  quarries  in  Adams,  Wells,  Howard,  Grant,  Blackford,  and  Delaware  counties  furnish  stone  for  light  bridge 
work  and  for  foundations. 

The  most  valuable  deposits  of  limestone  that  have  been  quarried  for  building  purposes  in  northern  Indiana 
are  in  Cass  and  Madison  counties. 

The  quarries  of  Messrs.  J.  E.  Burns  and  August  Gleitz  are  located  about  3  miles  west  of  Logansport,  Cass 
county,  in  the  south  bank  of  the  Wabash  river,  and  in  a  stratum  of  compact,  though  easily-worked,  uniformly- 
colored  limestone,  in.  layers  from  -1  inches  to  4  feet  thick.  These  quarries  have  furnished  the  stone  for  the 
superstructures  of  some  flue  church  buildings  and  for  quite  a  large  number  of  dweUiugs,  stores,  shops,  etc.,  iu 
Logansport.  This  stone  presents  a  very  pleasant  appearance  in  a  building  when  dressed  rock-face.  The  stone 
ft'om  the  quarry  of  Messrs.  Lux  &  Lux,  at  Logansport,  is  used  for  foundations. 

The  Anderson,  Madison  county,  quarries  are  located  in  an  evenly-bedded  limestone  which  works  quite  well 
under  the  chisel.  This  stone  lies  in  beds  from  4  to  12  inches  in  thickness,  and  is  used  iu  the  town  of  Anderson 
for  flagging,  foundations,  caps,  sills,  etc.    It  is  rather  beautiful  and  quite  durable. 

There  is  a  number  of  localities  iu  northern  Indiana,  south  of  the  drift-covered  region,  where  limestone  is 
quarried  for  the  manufacture  of  quicklime.  A  large  amount  of  lime  of  excellent  quality  is  burned  annually  at 
Huntington,  and  considerable  amounts  are  burned  at  Peru  and  Delphi. 

In  the  Upper  Silurian  or  Niagara  formation  there  are  quarries  of  considerable  importance  in  the  southern 
part  of  the  state,  but  by  far  the  most  valuable  building  stone  of  the  state  is  obtained  from  a  stratum  of  limestone 
in  the  sub-Carboniferous  formation.  This  limestone  is  supposed  to  belong  in  the  geological  scale  to  the  Saint  Louis 
group  of  the  sub-Carboniferous  period.  It  occurs  in  massive  beds  of  almost  pure  limestone,  varying  in  different 
localities  from  an  ordinary  gray  to  an  almost  pure  white  color,  and  having  a  granular  or  oolitic  structure.  It  is 
known  by  Indiana  geologists  as  the  "oolitic  limestone",  and  is  commonly  known  in  the  trade  as  Bedford  stone  and 
Indiana  stone.  A  piece  of  the  stone  dressed  in  the  shape  of  a  flat  bar  rings  like  iron  when  struck,  and  it  is  very 
elastic,  strong,  and  durable.  It  does  not  take  a  fine  polish,  but  its  adaptability  to  carved  work  is  well  shown  in 
the  elaborate  carving  iu  the  mansion  of  Mr.  William  K.  Vanderbilt,  built  of  this  material,  on  Fifth  avenue,  New 
York  city. 

In  the  Greencastle  quarries  the  stone  has  a  light  gray  or  drab  color,  and  is  susceptible  of  receiving  quite  a  high 
polish.  This  stone  differs  considerably  from  the  sub-Carboniferous  limestone  in  the  Ellettsville,  Stinesville,  Bedford, 
and  Salem  quarries;  it  is  harder,  less  granular,  takes  a  higher  polish,  and  occurs  in  thinner  beds.  This  stone  is 
used  for  the  construction  of  cellar  walls,  for  bridge  work,  blast-furnace  flux,  and  lirae-buruiug. 

The  quarries  at  Okalla,  Putnam  county,  furnish  material  for  bridge  construction  and  for  lime.  The  stone 
differs  little  from  that  quarried  at  Greencastle.  At  the  Putnamville  quarry  the  stone  is  heavily  bedded,  highly 
siliceous,  quite  hard,  of  a  light  gray  color,  and  receives  but  a  slight  polish.  It  has  a  very  conii)act,  tine,  granular 
structure.  This  stone  is  employed  in  all  kinds  of  building,  principally  in  the  cities  of  La  Fayette,  Terre  Haute, 
and  Crawfordsville. 

The  quarries  at  Longwood,  Fayette  county,  I'urnish  stone  for  bridge  work,  cellar  walls,  stejis,  and  some  flagging. 
The  material  finds  its  principal  markets  at  Connersville  and  Ilushville.  The  specimens  forwarded  to  the  National 
Museum  represent  a  buff  variety  and  a  drab  mottled  with  buff.  Both  varieties  take  a  medium  polish,  ami  from 
the  latter  tombstones  have  been  made.  The  quarries  near  Laurel,  in  Fayette  and  Franklin  counties,  furnish  stone 
for  foundations,  bridge  work,  and  flagging  to  tlie  country  along  the  line  of  railroad  from  Cincinnati,  Ohio,  to 
Muncie,  Indiana.  This  stone  has  quite  a  beautiful  drab  color,  a  compact  structure,  and  is  strong  and  durable.  It 
works  well  under  the  chisel  and  takes  a  medium  polish. 
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The  Xew  Point,  Greeiisburg:,  and  Saint  Paul  quarries,  in  Docatur  and  Slielby  counties,  furnisli  stone  for 
general  purposes  of  construction  and  for  flagging.  The  material  tiuds  its  principal  markets  at  Cincinnati,  Ohio, 
and  at  Indianapolis,  Terre  Haute,  and  La  Fayette,  Indiana.  A  section  at  New  Point  quarry  exhibits  L'A  feet  of 
drift ;  3  feet  of  thinly-bedded  rock,  used  for  rubble  and  lime;  and  below  this  i  feet  of  cutting  stone.  It  is  estimated 
that  the  value  of  tlie  lime  sold  annually  from  this  quarry  is  about  one-third  of  that  of  its  entire  product. 

The  specimen  forwarded  to  represent  the  material  from  this  quarry  contains  numerous  crystals  of  pyrites, 
varying  in  size  from  the  smallest  that  can  be  seen  with  the  naked  eye  up  to  half  an  inch  in  diameter.  The  stone 
works  well,  but  does  not  take  a  good  polish. 

At  the  Greensburg  quarry  the  stone  is  more  crystalline  and  is  susceptible  of  being  quite  highly  polished. 
It  is  rather  liard  and  slightly  plucky.  It  is  used  for  all  building  purposes,  and  the  thinly -bedded  stone  in  the 
upper  portion  of  the  quarry  is  used  to  some  extent  for  flagging  and  for  railroad  ballast.  A  section  of  the  quarry 
exhibits  6  feet  of  drift  material,  7  feet  of  thinly-bedded  stone,  and  9  feet  of  cutting  stone. 

At  the  Saint  Paul  quarries  the  stone  is  quite  highly  crystalline,  works  well,  and  takes  a  medium  polish.  It  is 
used  for  all  biiilding  purposes  and  for  flagging.  Mr.  J.  L.  Scanlan  manufactures  lime,  and  it  is  estimated  that  the 
value  of  lime  burned  is  about  two-thirds  that  of  the  entire  product  of  his  quarry.  The  material  which  is  burned 
is  the  thinly-bedded  rock  occuring  above  the  cutting  stone.  A  section  of  the  quarry  shows  4  feet  of  drift,  10 
feet  of  lime-rock,  and  10  feet  of  cutting  stone. 

A  section  of  Mr.  W.  W.  Lowe's  quarry  shows  1  foot  of  drift,  5  feet  of  thin  stone,  and  20  feet  of  cutting  stone. 

The  quarry  of  Mr.  G.  W.  McNeely,  2  miles  west  of  Saint  Paul  and  in  Shelby  county,  is  worked  in  6  feet  of 
thinly-bedded  stone,  and  furnishes  foundation  stone  and  flagging  to  the  neighborhood.  The  stone  from  these 
quarries  may  be  equal  in  beauty  and  durability  and  even  superior  in  strength  to  the  oolitic  limestone,  but  it  is  not  so 
extensively  emijloyed,  especially  for  the  better  kinds  of  architectural  uses,  because  it  is  harder  to  quarry  and  to 
dress,  and  cannot  be  obtained  so  readily  in  large-sized  blocks.  It  has  been  chiefly  used  for  foundations  and  bridge 
abutments,  and  the  thin,  evenly-bedded  layers  are  extensively  used  for  sidewalk  paving. 

The  oolitic  limestone  is  quite  extensively  quarried  in  Monroe  county,  and  the  EUettsville  stone  is  used  for  all 
building  purposes  in  Chicago,  Saint  Louis,  Indianapolis,  and  also  in  many  of  the  smaller  cities  and  towns  in  Indiana 
and  Illinois.  The  following  are  some  of  the  buildings  in  which  examples  of  EUettsville  stone  may  be  seen  :  Indiana 
state-house,  Marion  County  court-house,  and  the  Vance  block,  at  Indianapolis;  the  custom-house  and  post-offlce, 
Evausville;  Knox  County  courthouse,  Yincennes;  Dearborn  County  court-house,  Lawrenceburg;  Posey  County 
court-house,  Mount  Vernon;  Clark  County  court-house,  Jeffersonville ;  Bartholomew  County  court-house,  Columbus; 
Johnson  County  comt-house,  Franklin;  Asbury  university,  Greeucastle;  Wabash  college,  Crawfordsville— all  iu 
Indiana;  and  the  state  capitol,  SiDringfield,  Illinois. 

A  section  of  the  quarry  of  Messrs.  John  Mathews  &  Sons  shows  first  3  feet  of  clay,  then  7  feet  of  worthless 
rock,  called  "bastard"  limestone,  and,  below  this,  18  feet  of  limestone  in  one  bed,  which  has,  however,  several 
"coue-in-cone  "  seams.    This  stratum  has  not  been  worked  to  the  bottom  in  this  quarry. 

There  are  2  feet  of  clay  and  C  feet  of  bastard  limestone  over  the  building  stone  in  the  quarry  of  Messrs. 
Perry  Brothers.  The  bed  of  building  stone  has  been  worked  to  a  depth  of  34  feet,  divided  into  five  layers  by 
cone-in-cone  seams.  The  stone  in  the  top  and  bottom  layers,  respectively  8  and  6  feet  thick,  is  quite  hard,  and 
is  used  in  the  construction  of  bridges.  The  intervening  20  feet  consist  of  two  layers,  each  5  feet  thick,  and  one 
layer  at  the  bottom  10  feet  thick.    All  the  stone  in  these  three  layers  is  easily  worked. 

The  disintegration  of  the  fossil  fragments,  mostly  coral,  of  which  this  stone  is  largely  made  up,  has  gone  to 
such  an  extent  iu  the  EUettsville  stone  that  the  fragments  are  very  small,  and  the  interstices  between  them  have 
been  so  completely  filled  as  to  give  the  stone  quite  a  compact  structure.  The  representative  specimen  from  the 
Stinesville  quarries  shows  a  much  coarser  and  a  more  open  structure,  the  fossil  fragments  being  much  larger  and 
the  interstices  between  them  being  less  perfectly  filled;  however,  the  material  is  about  as  widely  distributed,  though 
somewhat  less  extensively,  and  is  used  for  similar  purposes.. 

The  last  mentioned  quarries  are' located  near  each  other.  The  one  at  the  lowest  level  has  28  feet  of  limestone 
exposed,  with  a  small  honey-comb  seam  about  G  feet  from  the  top.  The  two  other  quarries  have  about  30  feet  of 
limestone  exposed,  with  the  honey-comb  seam  coming  in  at  a  depth  of  about  12  feet. 

The  entire  section  of  the  Saint  Louis  group  is  exposed  at  the  quarry  of  Mr.  B.  Schweitzer,  iu  Owen  county, 
but  the  oolitic  limestone  is  not  well  developed  here.  About  70  feet  of  limestone,  varying,  at  different  heights, 
in  color,  texture,  and  composition,  are  worked ;  and  from  4  to  10  feet  of  the  lower  portion  of  this  is  a  white 
limestone,  which  is  burned.    The  lime  product  represents  about  one-fourth  of  the  entire  quarry  product  in  value. 

The  building  stone  occurs  in  layers  from  2  to  14  inches  in  thickness,  being  mostly  a  very  fine  grained  and 
compact  material,  with  a  conchoidal  fracture.  It  is  not  suitable  for  cutting;  but,  being  evenly  bedded,  is  well 
adapted  for  the  construction  of  foundations,  for  which  the  blocks  are  easily  squared  up.  The  stone  finds  its 
principal  markets  at  Indianapolis,  Terre  Haute,  Vincennes,  and  Evansville,  Indiana. 
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Bedford  Lawrem-o  founty,  furnishes  the  "ludiaiiu  limestone'",  famous  over  a  large  portion  of  our  country, 
known  as  "Bedford  stone"  in  some  markets.  As  is  shown  in  the  tables,  most  of  the  Bedford  quarries  now  worked 
have  been  (juite  recently  opened.  The  stone  has  only  within  a  few  years  come  into  extensive  use,  though  it  has 
been  quarried  and  used  in  a  small  way  for  twenty-flve  or  more  years.  At  the  present  time  it  is  one  of  tiie  stones 
most  extensively  employed  for  architectural  purposes  in  the  city  of  Chicago.  The  fossil  i'ragments  of  which  the 
stone  is  composed  are  quite  uniform  in  size,  of  about  that  of  an  ordinary  grain  of  sand,  and  the  interstices 
between  them  are  well  filled,  giving  a  uniform  texture  and  firm  structure.  The  appearance  of  the  stone,  when 
dressed  in  any  manner  api>licable  to  limestones,  is  good.  The  qualities  of  beauty,  strength,  durability,  and 
cheapness  due  to  accessibility  and  ease  of  working  possessed  by  the  Bedford  stone,  tend  to  secure  for  it  a  very 
prominent  place  among  the  building  stones  of  our  country.  The  following  are  some  of  the  buildings  in  wliich 
Bedford  stone  was  used:  Besidcnces  of  Mr.  W.  H.  Vanderbilt,  Mr.  I.  Sherwood,  and  Mr.  Cornelius  J.  Vanderbilt, 
Fifth  avenue;  residence  of  Mr.  William  U.  De  Forest,  Fifty-seventh  street;  the  Smith  building,  Cortland  street; 
Appleby  flats,  corner  Seventh  avenue  and  Fifty-eighth  street;  Bridge  building,  Fourteenth  street;  flats.  Eighty- 
fourth  street  and  Eleventh  avenue;  and  rectory,  Fifty-first  street — all  in  New  York  city;  Cotton  Exchaiige 
building,  New  Orleans,  Louisiana:  new  city  hall,  Chicago;  state  capitol,  Springfield;  McLean  County  court-house, 
Bloomington;  Teoria  County  court-house,  Peoria;  and  county  court-hou^se,  Olney — all  in  Illinois;  new  state-house 
and  United  States  custom-house,  Indianapolis;  Grant  County  court-house,  Marion;  Lawrence  County  court-house, 
Bedford;  county  court-house,  Shoals;  Floyd  County  court-house,  New  Albany;  Music  hall,  New  Albany;  Posey 
County  court-house,  Mount  Vernon;  United  States  custom-house  and  approaches,  Evansville — all  in  Indiana; 
and  United  States  custom-house  and  JeScrson  County  court-house,  Louisville,  Kentucky.  In  Louisville,  Chicago, 
Saint  Louis,  Evansville,  and  Indianapolis  there  are  scores  of  buildings  the  fronts  of  which  are  built  of  Bedford 
stone. 

At  some  of  the  quarries  there  are  from  4  to  .5  feet  of  worthless  rock  on  top ;  below  this  the  solid  bed  of  oolitic 
limestone  has  been  worked  to  a  depth  of  iO  feet,  and  the  bottom  of  the  bed  is  not  yet  reached.  The  amount  of 
stripping  varies  in  differeut  localities.  In  some  places  there  are  but  a  few  feet  of  clay  on  top  of  the  oolitic 
limestone,  while  in  other  places  the  stripping  consists  of  12  or  more  feet  of  bastard  limestone. 

At  the  Lawrenceburg  quarry,  in  the  southeastern  part  of  Lawrence  county,  and  at  the  Fort  Kitner  quarry,  near 
the  line  between  Lawrence  and  Jackson  counties,  the  oolitic  limestone  has  not  been  so  extensively  quarried  as  at 
the  Bedford  quarries  ;  the  material,  however,  is  of  good  quality.  At  Lawrenceburg  the  oolitic  limestone  has  been 
worked  to  a  depth  of  but  14  feet.  From  this  quarry  the  material  goes  jirincipally  to  Cincinnati  and  to  Saint 
Louis. 

At  Fort  Eituer  only  10  feet  of  the  limestone  have  been  worked.  The  material  was  used  in  the  construction  of 
the  court-house  at  Brownstown  and  the  cathedral  at  Vincennes,  Indiana. 

The  quarries  in  Jennings  county  are  in  the  Niagara  limestone  of  the  Upper  Silurian  i>eriod,  and  the  stone 
l)roduced  is  quite  like  that  fi-om  the  same  formation  in  Decatur  county,  which  has  already  been  described.  Sections 
in  these  quarries  show  from  3  to  5  feet  of  drift  material,  and  below  this  from  8  to  30  feet  of  quarry  stone  in  evenly- 
bedded  layers  ft'om  2  to3G  inches  in  thickness.  The  thinly-bedded  layers  are  used  quite  extensively  at  Indianapolis 
and  other  cities  for  paving  sidewalks.  With  these  stones,  when  used  for  sidewalk  paving  and  in  rough  masonry, 
nothing  is  necessary  in  the  way  of  dressing  beyond  breaking  the  blocks  into  rectangular  shape.  The  heavier  layers 
are  used  extensively  for  the  construction  of  fouudations  and  bridge  abutments,  for  which  purpose  this  stone  is  well 
adapted  on  account  of  its  strength,  durability,  and  cheapness,  due  to  the  fact  that  little  dressing  is  necessary  for 
this  kind  of  work  on  account  of  the  evenness  of  the  layers  and  the  smoothness  of  the  bed  surfaces. 

The  specimen  from  the  North  Vernon  quarries  has  a  dark  drab  color,  and  that  from  the  Oakdale  quarry  a 
light  drab  or  gray  color.  The  former  represents  what  is  locally  known  as  the  North  Vernon  "blue  limestone", 
which  was  used  in  the  construction  of  the  Ohio  Eiver  bridge  of  the  Cincinnati  Southern  railroad.  The  strata  occur 
near  the  surface  of  quite  an  extensive  area  along  the  lines  of  the  Ohio  and  Mississippi  railroad  and  its  Louisville 
branch  and  the  Jefifersonville,  Madison,  and  Indianapolis  railroad. 

The  quarries  worked  at  Osgood,  Eipley  county,  are  also  in  the  Niagara  limestone,  and  the  principal  use  made 
of  the  product  is  for  flagging  and  curb  stones.  The  material  finds  its  principal  markets  at  Cincinnati,  and  at 
Covington,  Kentucky.  At  these  quarries  there  are  fi'om  2J  to  5  feet  of  drift  on  top,  and  below  this  from  10  to  12 
feet  of  quarry  rock.  The  representative  specimens  of  these  stones  forwarded  to  the  National  Museum  contain  a 
considerable  amount  of  pyrites  in  the  crystalline  form.  The  stoue  is  less  applicable  for  cut  work  than  for  sidewalk 
paving,  curb  stones,  foundations,  etc. 

Near  Salem,  in  Washington  county,  the  oolitic  limestone  has  quite  a  valuable  development.  Under  about  5 
feet  of  cap-rock  a  solid  stratum  of  limestone  30  feet  iu  thickness  occurs.  Six  feet  of  the  lower  portion  of  this, 
however,  is  not  used  on  account  of  its  being  too  hard.  The  remainder  of  the  stratum  is  quarried  for  all  kinds  of 
building  purposes,  and  the  material  finds  its  principal  markets  at  Louisville,  Kentucky,  and  New  Albany,  Indiana. 
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Samples  of  this  material  may  be  seeu  in  tlic  court-liousc  at  New  Albany,  and  in  the  Gait  hoii.se  ami  city  hall 
at  Louisville,  Kentucky.  lu  color,  texture,  and  ease  of  working  this  stone  difiers  little  from  that  quarried  at 
Bedford. 

At  the  Xew  Albany  quarries,  in  Floyd  county,  the  oolitic  limestone  is  somewhat  harder  and  less  valuable  for 
architectural  purposes.  It  is  principally  used  for  foundations  and  street  pavements  at  I^ew  Albany.  Onlj-  9  feet 
of  limestone  is  quarried,  and  the  cap-rock  is  about  25  feet  in  depth — IG  feet  of  clay  and  9  feet  of  worthless 
sand-rock.  This  depth  of  cap-rock  of  course  increases  the  expense  of  quarrying  to  a  considerable  degree,  but  the 
cpxarrics  can  be  worked  with  profit  so  far  as  the  material  may  be  in  demand  at  the  Kew  Albany  market  for  the 
above-specified  purposes,  no  other  material  so  suitable  for  the  same  uses  being  so  near  at  band. 

ILLINOIS. 

By  Professor  Allan  D.  Conover,  ^jyecial  Agent. 

The  state  of  Illinois  embraces  rocks  representing  most  of  the  epochs  of  the  Silurian,  Devonian,  and 
Carboniferous  ages,  and  including  most  of  their-  varieties  in  texture.  Over  the  greater  p'art  of  its  area  these  rocks 
have  been  but  little  disturbed,  and  occur  with  beds  approximately  horizontal  or  iucUned  at  a  small  angle  to  the 
horizon.  In  a  few  localities,  however,  very  considerable  disturbances  of  the  normal  relation  of  the  strata  have 
taken  place,  usually  within  rather  restricted  areas,  and  have  been  accompanied  in  some  places  by  marked  changes 
in  the  physical  characteristics  of  the  rooks,  which  have  affected  very  considerably  their  value  as  building  material. 

The  surface  of  the  state  is  almost  everywhere  covered  by  a  variable  depth  (at  places  but  a  few  feet,  at  others 
much  over  100  and  possibly  over  200  feet)  of  the  looser  deposits  of  the  Tertiary  and  the  Quaternary  ages.  Owing 
perhaps  partly  to  the  nature  of  its  rock  formation,  but  most  largely  in  all  probability  to  these  subsequent  deposits, 
a  very  large  portion  of  the  state  presents  a  very  level  or  slightly-undidating  prairie  surface,  within  the  limits  of  which 
are  but  few  rock  exposures.  This  is  true  of  the  whole  central  and  eastern  part  of  the  state,  the  larger  portion  of 
its  territory. 

Skirting  this  great  area  on  all  sides  except  the  east  is  a  country  of  very  different  character,  though  the  change 
is  gradual — a  valley  country  with  very  marked  water-courses,  which  cut  through  the  beds  of  clay  and  sand  to  and 
into  the  rock  formations  below.  Throughout  the  greater  part  of  this  area  the  rocks  immediately  underlying  are 
Silurian,  Devonian,  or  sub-Carboniferous,  all  of  which  furnish  excellent  building  materials,  and  but  few  localities  of 
considerable  area  are  found  where  at  least  a  fair  building  material  cannot  be  easily  obtained. 

SILURIAN. 

Lower  Magnesian. — The  oldest  of  the  Silurian  rocks  occuring  in  the  state,  the  Lower  Magnesian  or  Calciferous, 
is  found  in  two  small  areas  in  the  central  northern  part  of  the  state,  one  lying  principally  in  Ogle  county  and  the 
other  mostly  in  La  Salle  county.  Its  beds  furnish  a  dolomitic  limestone,  utilized  in  the  manufacture  of  cement, 
but  is  only  fitted  for  the  most  ordinary  of  liuilding  purposes,  and  is  nowhere  systematically  quarried. 

Saint  Peter  sandstone. — The  Saint  Peter  sandstone,  occurring  closely  associated  with  the  Lower  Magnesian 
limestone  in  these  localities,  is  a  coarse-grained  sandstone  of  various  shades  of  dark-yellow  or  buff  to  reddish- 
brown,  its  grains  not  often  sufficiently  cemented  to  form  a  good  building  rock.  In  a  few  places  in  Lee  county  it 
is  hard  enough  to  quarry,  and  small  quantities  of  it  have  been  and  arc  yet  occasionally  used.  In  La  Salle  county  the 
lower  i  feet  of  the  bed  furnish  an  excellent  and  durable  rough  building  material,  which  was  formerly  considerably 
nsed  for  heavy  masonry,  but  is  now  very  little  quarried. 

Trenton  group. — In  its  northern  area  the  Trenton  group  has  two  very  distinctly  marked  subdivisions — the 
Trenton  limestone  and  the  Galena  limestone. 

The  Trenton  limestone  in  this  southward  extension  from  its  southwestern  Wisconsin  area  presents  here  very 
similar  characteristics.  It  is  nearly  everywhere  a  rather  thinly-bedded,  close-textured,  often  semi-crystalline,  hard, 
gray  or  light  drab-colored  rock,  easily  blocked  into  quite  square  and  regular  shapes,  and  furnishing  a  very  excellent 
and  durable,  occasionally  somewhat  ornamental,  building  material. 

It  is  found  and  quarried  in  small  amounts  in  numerous  places  along  the  valley  of  Fever  river,  in  Jo  Daviess 
county,  and  there  furnishes  a  good  ordinary  building  stone  only.  In  the  eastern  part  of  Stephenson  county  it  is 
quarried  in  a  few  places  to  a  slight  extent,  but  is  everywhere  so  deeply  covered  by  clay  and  shales  as  to  render 
quarrying  it  very  expensive,  while  farther  east,  in  Winnebago  county,  it  occurs  in  numerous  places,  and  furnishes 
a  good  ordinary  building  stone,  easily  quarried  out  and  shaped.  In  this  locality  some  of  the  dark  blue  and  drab 
colored  beds  fade  very  rapidly  upon  exposure,  finally  reaching  to  a  light  buft" color,  as  in  the  same  beds  in  Wisconsin, 
near  by. 

In  western  Boone  county  these  beds  furnish  the  only  building  stone  of  value  obtainable  within  the  county, 
and  are  extensively  quarried  in  the  vicinity  of  Beaver  creek,  where  they  furnish  more  than  usually  heavy  beds  of  a 
rather  rough  but  durable  stone  well  fitted  for  ordinarj'  and  heavy  masoin-y. 

In  the  vicinitj-  of  Mount  Morris  and  of  Polo,  in  Ogle  county,  these  beds  furnish  an  excellent  and  handsome 
building  material  which  has  been  used  quite  largely  in  building  at  those  places. 

At  Dixon  the  stone  is  thinly  bedded,  but  has  been  largely  quarried  and  used  iu  the  construction  of  the  mills  at 
that  place. 
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To  the  south  of  these  places  throughout  the  reuiainder  of  this  area,  and  also  in  the  detached  area  closely 
adjoining  it.  the  Trenton  limestone  beds  are  thin  and  irregular,  and  nowhere  furnish  building  material  of  value. 
"\^'hcrever  these  beds  occur  quarries  are  so  easily  opened  and  worked  that  large  numbers  of  them  are  found,  each 
worked  to  a  slight  extent,  but  rarely  furnishing  regular  em])loynient  at  one  spot  for  any  considerable  length  of 
time  to  more  than  one  or  two  men. 

The  upper  subdivision  of  this  group,  the  Galena  limestone,  occurs  in  these  northern  areas  of  the  Trenton  group 
in  considerable  thickness,  in  all  between  200  and  300  feet.  It  everywhere  presents  very  constant  physical 
characteristics,  and  is  a  rather  coarse  and  rough-textured  stone,  occurring  in  heavy,  sometimes  massive  beds  to  over 
5  feet  in  thickness ;  is  rather  hard  to  work,  and  hardens  gradually  upon  exposure,  forming  a  very  excellent,  durable 
material  for  all  jiurposes  except  for  fine  ornamental  work.  Its  color  is  a  rather  rich,  warm  buff  tint,  which  deepens 
somewhat  upon  exposure,  and  when  well  worked  it  pi-esents  a  very  handsome  aitpearance. 

In  Jo  Daviess  county  there  are  numerous  quarries,  though  none  largely  worked.  Xear  Freeport,  in  Stephenson 
county,  and  within  the  city,  are  large  quarries  presenting  solid  walls  of  rock  from  CO  to  !)0  feet  high,  in  which  the 
upper  beds  are  very  thin,  but  those  below  are  very  massive.  Large  qiumtities  of  stone  from  these  quarries  have 
been  used  in  this  city,  and  numerous  very  handsome  buildings  and  residences  have  been  constructed  of  it.  Xear 
Rockford,  in  Winnebago  county,  it  has  also  been  quarried  and  very  largely  used  in  that  city,  particularly  in  the 
construction  of  residences.  At  Harlem  and  at  Cherry  Valley,  in  the  same  county,  there  are  also  large  quarries,  the 
stone  from  which  is  extensively  used  for  heavy  masonry,  such  as  bridge  work,  for  which  it  is  found  to  be  a  most 
excellent  material. 

In  Ogle  county  there  are  numerous  outcrops,  and  the  stone  has  been  considerably  used  for  heavy  masonry,  but 
thei'e  are  no  quarries  largely  developed.  In  Lee  county  the  formation  is  finely  exjjosed  all  along  the  Eock  Eiver 
valley,  and  has  been  quarried  extensively  at  Big  Springs  and  at  Lee  Centre,  while  at  numerous  points  along  the 
valley  small  quarries  have  been  opened.  At  Dixon  it  has  been  considerably  quarried,  and  was  used  with  success  for 
the  piers  of  the  large  bridge  erected  there  across  Rock  river.  Where  found  in  Whiteside  county  it  presents  the 
same  characteristics,  but  is  generally  difficult  to  quarry  because  it  is  nearly  everywhere  deeply  covered  up. 

The  Trenton  group  is  found  within  the  state  at  four  other  points  along  the  Mississippi  river  to  the  southward, 
but  these  subdivisions  seem  there  to  be  less  distinctly  marked  and  have  not  been  recognized  and  traced. 

In  Calhoun  county  the  rocks  of  the  Trenton  group  form  the  axis  of  an  anticlinal  running  east  and  west,  and  are 
largely  exi^osed  on  both  the  Mississippi  Eiver  and  the  Illinois  Eiver  sides  of  the  county.  On  the  Mississipi)i  Eiver 
side  at  about  the  middle  of  the  county  they  form  the  base  of  the  river  bluffs,  and  rise  southward  till  at  Cap  An  Gris, 
in  Lincoln  county,  Missouri,  they  form  the  whole  body  of  the  bluff,  exposing  a  total  thickness  of  from  300  to  400  feet. 
At  this  point  the  lower  beds  of  the  series  are  quite  heavily  bedded,  compact,  hard,  grayish  dolomitic  limestone  of 
great  endurance,  nearly,  if  not  quite,  equal  in  value  to  the  limestone  of  the  famous  Grafton  quarries  in  the  Niagara 
limestone  on  the  river,  just  below.  These  beds  could  be  readily  quarried  and  the  stone  lowered  directly  into 
barges  in  the  river.     A  vast  quantity  of  this  stone  can  be  readily  and  cheaply  obtained. 

On  the  Illinois  Eiver  side  of  the  county  these  rocks  have  numerous  exposures,  and  are  quarried  in  various  places 
to  a  limited  extent. 

In  Jersey  county,  where  this  axis  crosses  the  Illinois  river,  the  upi>er  beds  of  this  group  are  elevated  above  the 
river  40  or  50  feet.  The  rock  is  thinly-bedded,  with  shaly  partings,  and  probably  of  Jittle  value  as  a  building, 
materia 

In  Monroe  county  the  Trenton  limestones  are  again  found  forming  the  base  of  the  river  bluff  at  Salt  Lick  jjoint. 
They  occur  here  in  very  heavy  beds  as  thick  as  6  and  7  feet,  and  are  coarse-grained,  quite  even-textured,  and  of  light 
color.  From  these  same  beds  upon  the  Missouri  side  were  obtained  the  great  blocks  for  the  columns  of  the  Saint 
Louis  court-house. 

Farther  south,  in  Alexander  county,  these  rocks  appear  for  the  last  time  in  this  state  and  cross  the  Mississippi 
river  in  such  a  way  as  to  form  the  rapids  known  as  the  Grand  Chain.  They  rise  on  the  Illinois  side  to  a  height  of  75- 
feet  or  more  and  occur  in  very  heavy  beds — a  light  gray,  fine,  even-textured  stone,  some  of  the  layers  of  which 
receive  a  high  polish  and  would  make  an  excellent  and  handsome  ornamental  stone.  The  same  beds  have  been 
largely  quarried  at  Cape  Girardeau,  in  Missouri,  just  opposite,  and  the  stone  is  known  as  the  Cape  Girardeau  marble 

While  in  each  of  the  last-named  localities  these  beds  are  capable  of  furnishing  quite  cheaply  vast  quantities- 
of  building  material,  they  have  never,  so  far  as  I  could  learn,  been  worked  to  any  extent. 

CrxciNXATi  GROUP. — The  rocks  of  the  Cincinnati  group,  which  immediately  overlie  those  of  the  Trenton^ 
consist  mainly  of  more  or  less  hardened  clays,  their  composition  in  places  varied  by  the  addition  of  a  considerable 
percentage  of  carbonate  of  lime.  They  furnish  nowhere  except  in  one  locality  any  reliable  building  material,  but 
are  quarried  in  some  places  where  their  exceptional  hardness  renders  them  usable,  and  whei-e  other  building  stone 
is  very  scarce.  In  Boone  county,  where  there  is  but  one  quarry  (in  Galena  limestone,  at  Beaver  creek)  of  limestone, 
a  quarry  has  been  opened  in  these  shales  just  southeast  of  Belvidere.  fi-om  which  most  of  the  building  material  for 
ordinary  purposes  used  in  that  city  has  been  obtained.  In  some  buildings  these  stones  have  been  exposed  for  nearly 
thirty  years  without  showing  much  signs  of  injury.    Very  good  Hag-stones  are  also  obtaiueil  from  this  (luariy. 
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la  the  vicinity  I'f  Steiliug',  in  ^YIlitesi(le  county,  there  are  two  considerable  quarries  in  this  formation  which 
are  especially  notable.  The  rock  is  here  a  very  compact,  hard  stone,  and  one  quarry  has  been  worked  to  a  depth 
of  about  30  feet.  The  upper  beds  are  quite  thin  and  can  be  taken  out  in  very  large  slabs,  which  make  very  excellent 
flag-stones.  The  lower  beds  are  of  moderate  thickness  with  a  compact,  argillaceous  limestone,  furnishing  an 
excellent  building  material,  and  have  been  quite  largely  quarried.  Samples  of  this  stoue  were  tested  by  the  United 
States  authorities  at  Eock  Island,  and  showed  a  strength  to  resist  crushing  varying  from  7,000  to  10,000  pounds  per 
square  inch;  in  specimens  J  inches  square  and  4  inches  high,  a  strength  nearly  equal  to  that  of  similar  specimens 
from  the  Joliet  and  Lemont  quarries.  That  this  quality  of  stone  has  a  very  limited  extent,  however,  in  these  beds 
the  small  (piarries  and  other  exposures  within  a  limit  of  2  miles  show  very  conclusively.  In  Hopkins  township, 
east  of  Sterling,  is  another  similar  quarry,  where  almost,  if  not  quite,  as  good  stone  has  been  quarried  considerably. 
A  much  less  thickness  of  the  strata  furnishing  good  building  stoue  is  exposed  here.  In  these  quarry  stones  the 
addition  of  a  considerable  percentage  of  the  carbonates  of  lime  and  magnesia  has  made  the  shales  impure 
magnesiau  limestones  and  given  them  locally  strength,  durability,  and  reliability.  At  all  other  points  where  they 
are  quarried,  however,  though  they  may  in  places  appear  to  yield  durable  stone,  they  are  liable  to  furnish  occasional 
stones  which,  upon  exposure,  will  rapidly  disintegrate,  and  they  are  extremely  unlikely  to  furnish  anywhere  any 
stoue  which  will  have  more  than  a  small  local  value,  or  be  the  basis  of  any  regular  industry. 

XiAGAEA  GROiTp. — The  limestones  of  the  Magara  group  show  in  no  place  a  thickness  of  more  than  about  100 
feet,  but  are  the  surface  stone  over  a  very  large  area  in  the  extreme  northeastern,  northwestern,  and  western  part 
of  the  state.  Nearly  everywhere  when  exposed  they  furnish  at  least  a  good  ordinary  building  stone,  while  in  very 
many  localities  the  stone  quarried  from  them  is  of  unusual  excellence  and  applicable  to  almost  all  of  the  uses  for 
which  stone  is  required  for  building  purposes.  Their  principal  area  of  occurrence,  in  point  of  territory  covered,  lies 
in  the  extreme  northeiistern  part  of  the  state,  where  they  extend  from  the  northern  boundary  along  the  lake  shore, 
and  as  far  south  as  the  central  part  of  Iroquois  county,  in  a  band  whose  varying  width  averages  about  40  miles. 

In  Jo  Daviess,  Carroll,  Whiteside,  and  Eock  Island  counties  are  two  very  irregular  areas  of  considerable  extent. 
Farther  south,  in  Pike  county,  and  in  Calhoun  and  Jersey  counties,  are  two  small  areas,  the  latter  of  considerable 
importance,  while  in  Alexander  county,  at  almost  the  extreme  southern  point  of  the  state,  they  occur  again  in  a 
narrow  area  extending  two-thirds  the  length  of  the  county  from  near  its  northern  boundary  along  or  closely 
adjoining  the  Mississippi  river. 

In  the  flrst-meutioued  area  they  are  almosteverywherequitedeeply  covered  with  deposits  of  bowlder  drift  and 
clays,  except  where  rivers  or  streams  of  some  considerable  magnitude  have  cut  through  these  coverings.  This  is 
especially  true  of  the  extreme  northeastern  counties,  McHenry  and  Lake,  where  the  covering  is  very  deep,  and 
where  those  exposures  which  do  occur  or  have  been  made  show  the  rock  to  be  too  flinty  and  thinly-bedded  to  be  of 
any  value.  To  the  southward,  especially  as  they  approach  the  southwestern  limit  of  the  area,  the  main  valleys  of 
the  Fox  and  Illinois  rivers  show  num'erous  exposures  of  the  rock,  most  of  which  are  capable  of  furnishing  an 
excellent  building  material.  The  most  important  of  these  are  found  extending  along  the  Illinois  river  from  2  miles 
above  Lemont  to  a  few  miles  below  Joliet  in  au  almost  continuous  line.  The  exposures  of  value  for  building  stone 
are  almost  entirely  confined  to  the  left  or  south  side  of  the  valley,  except  at  and  below  Joliet. 

At  Lemont  the  stone  quairies  lie  on  both  sides  of  the  Illinois  and  Lake  Michigan  canal,  which  here  skirts  along 
the  valley  above  the  base  of  the  hills  on  the  left  bank  of  the  river,  though  principally  on  the  southwest.  The  beds 
are  quariied  to  their  lower  limits  through  a  variable  thickness  of  from  12  to  40  feet.  The  stoue  here  is  uniformly  a 
very  fine  grained,  homogeneous,  light  drab  limestone,  occurring  in  beds  from  6  to  24  and  some  times  30  inches  in 
thickness.  The  beds  are  divided  vertically  by  seams  occuriing  at  somewhat  irregular  intervals  of  from  12  to  50 
feet,  and  continue  with  quite  smooth  faces  for  long  distances,  and  also  bj'  a  second  set  running  nearly  at  light 
angles  with  the  first,  but  only  continuous  between  main  joints  and  occurring  at  very  irregular  intervals.  This 
structure  renders  the  rock  very  easily  quariied  and  obtainable  in  blocks  of  almost  any  required  lateral  dimensions. 
The  stone  is  easily  woi'ked  into  required  shapes  and  takes  a  tine,  smooth  finish,  which  can  hardly  be  called  a 
polish.  At  the  works  of  the  Singer  &  Talcott  Company  large  quantities  of  the  stone  are  planed  by  machines  closely 
resembling  those  used  in  planing  surfaces  of  iron.  This  forms  a  very  rapid  and  cheap  method  of  finishing  flagging 
stones  and  preparing  stones  which  aie  to  receive  a  smooth  finish  for  the  polishing-bed.  Very  large  quantities  of 
flagging  stoue  are  gotten  out  by  this  company,  which  for  the  past  few  years  has  supplied  nearly,  if  not  quite,  uine- 
teuths  of  the  stoue  for  that  purpose  put  down  in  Chicago,  as  well  as  large  quantities  for  other  places.  The  finer  and 
more  homogeneous  varieties  can  also  be  very  readily  shaped  into  any  of  the  forms  which  lathes  are  capable  of  turning 
out.  such  as  balustrade  work,  and  a  great  deal  of  this  sort  of  ornamental  stone-woik  is  made  here.  The  stone  can 
also  be  readily  carved  in  bas-relief,  but  is  not  sufficiently  tough  for  high  relief  work.  Its  color  is  a  bluish-gray  to 
nearly  white,  and  that  quarried  in  this  immediate  vicinity  seems  to  contain  less  iron  oxide  than  that  (luanied  lower 
down,  at  and  below  Joliet,  and  does  not  tarnish  so  much. 

Quarrying  has  hitherto  been  largely  done  under  very  light  stripping,  but  most  of  the  future  developments  of 
these  quarries  must  necessarily  be  done  under  very  heavy  stripping  of  clay  and  medium-sized  gravel.  This  is  here 
all  done  by  hand.  The  stoue  here  is  injured  by  exposure  to  the  frost  while  containing  its  natural  moisture.  This 
is  a  cause  of  either  a  considerable  annual  expense  in  making  earth  protection,  or  annual  loss  in  destruction  of  stoue, 
except  in  a  few  of  the  quanies  so  fortunately  situated  that  tliey  can  be  flooded  during  the  winter  season. 
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The  piiueipal  market  for  tlie  stoue  quarried  lien;  is  tlic  city  of  Chicago,  but  large  quantities  of  the  stone  are 
also  shipijcd  in  every  direction  to  points  throughout  northern  Illinois  and  the  adjoining  states  of  Michigan,  Indiana, 
Iowa,  and  Wisconsin.  These  quarries  extend  for  nearly  1  miles  below  Lemont,  where  a  gap  occurs,  to  just  below 
Lockport,  from  which  point  a  line  of  closely-adjoining  quarries  extends  to  below  Joliet.  The  finer  varieties  of  this 
stone  do  not  seem  well  fitted  for  heavy  masonry  in  damp  situations.  Fine  clay  seams  abound,  which  are  invisible 
•when  the  stone  is  first  quarried,  and  when  it  is  used  under  ordinary  circumstances  generally  do  not  develop  at  all, 
but  in  such  situations  as  expose  the  stone  to  heavy  moving  loads,  or  to  alternate  moisture  and  dryness  accompanied 
bv  frost,  they  are  soon  developed  and  often  render  the  stone  ■worthless.  Even  the  ])urest  and  best  of  the  stone, 
especially  in  cities  where  much  soft  coal  is  burned,  becomes  somewhat  tarnished  to  a  light  yellowish  tint  after  long 
exposure,  but  does  not  become  of  a  strong  bull'  color. 

The  quarries  of  the  Joliet  group  extend  from  about  a  mile  below  the  village  of  Lockport  to  about  the  same 
distance  below  Joliet.  The  total  thickness  of  Niagara  strata  exposed  here  is  apparently  much  greater  than  at 
Lemont,  and  two  fairly  distinguishable  varieties  of  the  stone  are  quarried.  That  quarried  at  the  lower  beds,  in 
the  vicinity  of  the  penitentiary,  on  the  right  bank  of  the  river,  and  just  below  the  city  closelj'  adjoining  the  river, 
is  generally  a  rougher,  more  irregularly-textured  stone,  occurring  in  beds  as  much  as  24  inches  thick,  and  is  now 
chiefly  used  for  ordinary  and  heavy  masonry,  and  very  little  for  ornamental  purposes.  This  stone,  upon  exposure, 
becomes  tarnished  to  a  very  decided  and  sometimes  a  quite  deep  buff  tint,  which  is  not  a  handsome  color  for  face 
or  ornamental  stoue.     It  appears,  however,  to  be  especially  well  suited  to  the  purposes  mentioned  above. 

In  the  quarries  back  from  the  river,  at  higher  levels,  the  stone  is  generally  a  fine-grained,  much  more  homogeneous 
rock,  much  of  it  quite  equal  in  this  respect  to  the  best  of  that  quarried  at  Lemont,  and  it  occurs  near  the  bottom  of 
the  quarries,  as  now  worked,  in  beds  often  from  3  to  J:  feet  in  thickness,  and  is  obtainable  in  large  blocks.  Most 
of  it  appears  to  weather-stain  rather  more  than  the  Lemont  stone,  but  to  be  otherwise  exactly  like  it.  It  is  very 
largely  used  as  a  building  and  an  ornamental  stone,  and  large  quantities  of  it  are  shipped  by  rail  to  poiuts*throughout 
northern  and  central  Illinois,  and  to  every  one  of  the  adjoining  states.  The  value  of  the  stone  quarried  at  these  two 
localities  is  probably  fully  equal  to  that  of  all  the  other  stone  quarried  in  the  state. 

Along  the  Fox  Eiver  valley,  from  Elgin  to  Aurora,  there  are  occasional  exposures  of  the  Niagara  limestone, 
some  of  which  are  considerably  quarried.  In  all  of  them,  however,  there  is  a  heavy  covering  of  drift,  which  renders 
the  quarrying  quite  expensive. 

At  Batavia  there  are  extensive  quarries.  The  drift  covering  necessaiy  to  be  removed  is  from  20  to  40  feet 
deep,  almost  entirely  sand  and  medium-sized  gravel.  There  are  three  large  quarries  on  each  side  of  the  river  whose 
products  are  all  entirely  similar.  The  stone  is  rather  rougher,  coarser,  and  more  irregular  in  texture  than  that 
at  Joliet  and  Lemont,  and  is  more  compact  and  diiiicult  to  work.  A  few  of  the  beds  furnish  stone  fit  for  ornamental 
work  in  fairly  large  sizes.  The  expense  of  quarrying  has  been  very  greatly  increased  by  the  heavier  stripping 
required. 

At  Aurora  there  is  also  a  very  large  quarry  of  the  same  excellent  and  durable  stoue,  the  product  of  which  is 
mainly  used  for  rough  fouudation  and  heavy  masonry. 

There  are  also  quarries  of  some  value  at  Thornton,  on  the  Illinois  Central  railroad,  and  at  Blue  Island,  on  the 
Chicago,  Eock  Island,  and  Pacific  railroad.  There  is  also  within  the  city  limits  of  Chicago  a  quarry  in  the  limestone 
of  this  formation,  which  is  there  impregnated  with  organic  matter  that  gives  the  stone  a  dark  and  dingy  tint  upon 
exposure,  and  soon  imparts  to  it  an  api)earance  of  great  age.  It  was  used  in  the  construction  of  one  of  the  principal 
church  buildings  in  the  city,  but  it  was  most  largely  quarried  for  lime  and  ordinary  wall  stone. 

At  Kankakee,  Kankakee  county,  there  are  two  large  quarries.  The  stone  quarried  there  is  a  compact,  coarse, 
somewhat  irregularly-textured  dolomitic  limestone  coutaining  rather  numerous  small  cavities  and  sand  pits,  but  it 
is  a  strong  and  durable  building  material,  esi)ecially  valuable  for  resisting  and  enduring  under  very  unfavorable-, 
circumstances  when  exposed  to  dampness  and  frost,  and  has  very  considerable  strength.  It  has  been  largely  used 
as  face-stone  in  building  work,  but  contains  numerous  crystals  of  pyrites  which  decomiiose  and  staiu  the  stone  dark 
yellow  in  patches,  badly  marring  its  appearance.  Large  quantities  of  the  stone  are  used  in  bridge  work  along  the 
lines  of  railroad  passing  through  this  place. 

In  the  area  of  Niagara  limestone  lying  in  the  northwestern  ))art  of  tlie  state,  in  Whiteside  and  Jo  Daviess 
counties,  are  numerous  exposures,  and  the  beds  furnish  evei-ywhere  a  rough-textured,  heavily-bedded,  durable 
stone,  excellent  for  all  Iciiuls  of  ordinary  heavy  masonry,  but  they  are  nowhere  extensively  quarried.  Farther 
south,  in  northern  Rock  Island  county,  these  beds,  when  found,  are  softer  and  excellent  for  lime-burning,  but  furnish 
no  first-rate  building  nuiterial. 

In  Pike  county  the  Niagara  rocks  form  the  base  of  the  IMississippi  Eiver  bluffs  for  a  considerable  distance. 
They  are  here  of  somewhat  rough-textured,  com])act,  bufl-colored  limestone  of  great  durability,  a  buihling  material 
for  ordinary  and  heavy  masonry  (juite  equal  to  the  best  Joliet  or  Grafton  stone.  The  same  stoue  is  also  found  high 
up  on  the  river  bluffs  in  southern  Calhoun  county,  and  also  all  along  tl»e  Illinois  and  Mississippi  Eiver  fronts  of 
Jersey  county  to  just  below  Grafton,  and  everywhere  presents  ])recisely  the  same  ])hysical  characteristics. 

At  Grafton  the  stone  is  very  extensively  quarried,  principally  for  the  Saint  Louis  nuirket,  but  considerable 
quantities  of  it  are  also  sbijiped  to  other  river  points,  the  river  having  been,  to  the  present  time,  tlic  only  channel 
for  transportation  available.    The  stone  quamed  here  is  of  very  great  strength  and  durability. 
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Tlie  rocks  ol"  this  group  also  occur  in  the  river  blufls  of  Uuiou  and  Alexander  counties,  in  the  extreme  southern 
part  of  the  state.  Like  the  Trenton  beds  which  they  overlie,  they  are  there  mottled,  semi-crystalline  rocks,  occurring 
in  very  heavy  beds,  the  stone  taking  a  fine  polish  and  capable  of  yielding  a  very  handsome  ornamental  stone,  as 
well  as  a  thoroughly  reliable  and  handsome  building  material.    They  are  not,  as  far  as  I  could  learn,  yet  worked. 

DEVONIAN. 

The  Devonian  age  is  represented  in  Illinois  by  a  series  of  shales  and  limestone,  of  .small  total  thickness,  varying 
from  10  to  over  100  feet.  The  exposures  of  these  rocks  are  not  numerous  and  are  of  very  limited  extent.  In 
Calhoun  county  they  include  about  10  feet  of  a  coarse,  gray  limestone,  useful  and  slightly  used  as  a  building  material. 
In  Jackson,  Union,  and  Alexander  counties  some  of  the  beds  might  be  utilized  for  the  same  jiurpose. 

In  Jackson  county  there  are  beds  in  the  Devonian  series  at  Bald  Hill  and  at  Back  Bone  which  are  very  hard 
ande  ventextured  and  take  a  fine  polish.  They  are  of  variegated  color  also,  and  have  been  worked  to  some  extent. 
Other  beds  in  the  same  series  also  furnish  excellent  rough  building  material. 

CAKBONIFEEOUS. 

The  rocks  of  the  Carboniferous  age  underlie  the  greater  part  of  Illinois.  They  form  a  series  of  very  great 
thickness  in  their  greatest  development,  probably  over  2,500  feet,  and  are  of  verj'  great  importance  not  only 
because  of  the  mineral  wealth,  especially  of  coal,  but  also  because  of  the  vast,  almost  unlimited,  quantities  of  most 
excellent  building  stone  they  are  capable  of  supplying,  and  very  cheaply,  at  great  numbers  of  points  over  the  state. 
This  is  especially  and  particularly  true  of  the  lower  division  of  the  group,  the  sub-Carboniferous  limestone,  so  called, 
which  furnishes  a  maximum  thickness  of  limestones,  sandstones,  and  shales ;  principally  limestones  of  over  1,500  feet, 
in  the  southern  part  of  the  state,  which  gradually  thins  out  to  less  than  1,000  feet  total  average,  toward  the  northern 
limit  of  their  exposure.    A  very  large  proportion  of  these  beds  furnish  excellent  building  stones  wherever  found. 

The  most  northerly  exposures  of  these  beds  occur  in  southern  Mercer  coitnty,  and  from  here  they  extend 
southward  in  an  area  of  very  variable  width  from  5  to  30  miles  or  more,  always  along  or  close  to  the  Mississippi 
river,  and  nearly  the  whole  length  of  the  state  to  southern  Jackson  county,  where  they  swing  to  the  eastward 
and  cross  the  state,  through  Union,  Johnson,  and  Pope  counties  to  Hardin  county,  at  whose  easternmost  limit 
they  cross  the  Ohio  river  into  Kentucky.  They  form  the  whole  or  the  greater  part  of  the  Mississipi^i  River  blufls 
throughout  the  entire  distance  from  Mercer  to  Jackson  county,  with  the  exception  of  the  limited  localities  already 
described,  where  the  river  front  is  occupied  by  older  rocks.  Five  main  subdivisions  of  the  rocks  of  this  group  were 
made  by  the  Illinois  geologists  and  traced  throughout  most  of  the  ar^a. 

KiNDEEHOOK  GEOUP. — The  Kiuderhook  group,  the  lowest  and  least  important  of  the  series,  has  at  its  gi-eatest 
development  a  thickness  of  less  than  200  feet,  which  in  places  includes  limestone  strata  of  no  great  thickness 
available  for  building  stone,  but  which  are  not  always  a  reliable  material,  and  nowhere  extensively  quarried. 

BuKLiNGTON  LIMESTONE. — The  Burlington  limestone,  next  in  the  series,  occurs  in  beds  whose  variable  thickness 
amounts  in  many  places  to  over  200  feet;  it  is  a  very  j)ure  carbonate  of  lime,  highly  fossiliferous,  and  for  almost 
its  total  thickness  is  an  excellent  building  material. 

In  Henderson  county  it  outcrops  along  the  river  bluffs  through  the  whole  length  of  the  county.  It  is  a  fairly 
even  textiired  light  blue  or  yellowish-gray,  moderately  thick-bedded  stone,  but  little  aflected  by  weather.  The  beds 
have  been  quite  largely  worked  in  the  eastern  part  of  the  county,  and  also  at  Sagetown,  whei-e  a  very  extensive 
quarry  furnishes  a  large  quantity  of  material,  principally  used  in  railroad  constructions.  The  stone  for  the  piers 
of  the  Mississippi  River  bridge  at  Burlington  was  taken  from  this  quarry  and  has  stood  the  exposure  and  abrasion 
with  great  success,  and  seems  also  to  have  been  discolored  little  or  none. 

It  forms  no  part  of  the  surface  of  Hancock  county,  but  in  Adams  county  is  again  exposed  along  the  whole  line 
of  river  blufls,  from  Quincy  to  the  southern  line  of  the  county,  having  everywhere  about  40  feet  in  thickness  of 
moderately  heavy  beds  of  excellent  but  rather  rough-textured  building  stone.  At  Quincy,  within  the  city,  a 
thickness  of  about  100  feet  of  this  limestone  is  quarried,  and  is  most  of  it  available  for  building  stone ;  an  excellent 
and  durable  material,  but  not  a  fine  ornamental  stone.  Some  few  of  the  layers  contain  pjrites  and  become  badly 
discolored  upon  exposirre. 

Throughout  the  whole  river  front  of  Pike  county,  both  on  the  west  and  on  the  east,  these  beds  form  a  continuous 
outcrop,  including,  as  in  Adams  county,  about  40  feet  in  thickness'of  beds  available  as  building  material.  The  stone 
is  here  often  found  in  beds  from  2  to  4  feet  thick,  and  is,  wherever  free  from  flints,  an  excellent  building  and 
dimension  stone.    Numerous  exposures  are  also  found  along  the  creeks  in  the  northern  part  of  the  county. 

In  the  vicinity  of  Jersey  landing,  Jersey  county,  it  forms  the  entii'e  river  bluff,  and  is  a  nearly  white,  somewhat 
uneven-textured,  medium-bedded  limestone,  containing  occasional  seams  and  fli)its,  and  furnishing  a  very  good 
building  stone  for  rubble  and  ordinary  cut-stone  masonrj-.    It  is  very  little  quarried  now. 

Keokuk  group. — The  Keokuk  group,  next  in  succession,  consists  chiefly  of  limestones.  Its  rocks  extend  in 
Illinois  from  central  Henderson  county  along  nearly  the  whole  band  of  sub-Carboniferous  rocks  to  Hardin  county. 
Only  the  middle  beds  of  this  formation  furnish  good  building  material,  and  in  these  there  are  a  number  of 
noteworthy  quarries.    Their  extreme  thickness  is  about  70  feet,  and  the  rock  is  an  even-textured,  light  gray  colored, 
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«asily-clressetl. stone,  wliioli  does  not  discolor  or  show  auy  signs  of  disinto<;ratiiiy  uiion  exposure.  In  most  places 
its  bods  are  separated  by  clay  seams  sometimes  of  several  inches  thicUnc-ss,  the  beds  themselves  varying  from  G 
inches  to  3  feet. 

lu  eastern  Ileuderson  county  these  beds  are  exposed  in  numerous  places,  especially  in  the  vicinity  of  Biggsville, 
and  there  furnish  only  an  ordinary  building  stone  in  blocks  of  very  moderate  dimensions. 

lu  Ilancock  county  these  beds  form  the  base  of  the  river  bluffs  for  a  long  distance,  and  have  been  extensively 
quarried  in  a  number  of  places.  Xear  Xauvoo  large  quarries  were  at  one  time  worked,  and  furnished  the  material 
of  the  once  famous  Mormon  temple  at  that  place.  Stone  from  these  quarries  was  used  also  in  the  construction  of 
the  United  States  court-house  and  i)ost,ofllce  buildings  at  Galena  and  at  Dubuque.  South  of  here  about  4  miles 
the  Tallant  Stone  and  Marble  Company  has  opened  a  considerable  quarry  in  the  same  beds,  and  furnishes  a  rather 
coarse,  uniform-textured,  white,  and  very  light  gray  limestone,  which  is  easily  cut,  sawed,  and  shaped,  and  does  not 
tarnish  upon  exposure.  Some  of  the  beds  furnish  stone  which  can  be  polished,  and  in  places  some  of  the  beds 
contain  much  cherty  material,  while  others  are  entirely  free  from  it.  Very  large  blocks  are  easily  obtained.  The 
same  beds  have  also  been  much  quarried  at  Hamilton  and  Niota  in  the  same  county. 

The  analysis  of  this  stone  (Illinois  Gcolot/ical  Report,  Vol.  I,  p.  99),  specimen  from  Xauvoo  quarry,  gives : 

IVt  ceut. 

Ciirbouatc  of  lime 82.  48 

Alumina  and  iron 2. 10 

Insoluble  matters 12. 50 

Water  and  loss - 2.92 

Total 100.00 

Throughout  Adams  county  where  these  beds  are  found  they  furnish,  when  free  from  flints,  a  stone  precisely 
similar  to  that  at  Xauvoo.  They  outcrop  in  very  many  places  throughout  the  northern  and  northeastern  part  of 
the  county. 

In  Pike  county  the  beds  of  this  group,  which  rest  directly  upon  the  Burlington  beds,  furnish  an  excellent  building 
matei-ial  very  like  that  of  those  beds.  They  outcrop,  especially  in  the  vicinity  of  Griggsville,  where  the  beds  are 
unusually  free  from  flints.  In  Jersey  county,  though  there  are  numerous  exposures,  they  furnish  no  excellent 
building  material  on  account  of  the  number  of  flints  they  carry.  In  Hardin  county  a  heavily-bedded  limestone,  in 
layers  from  1  foot  to  3  feet  thick,  outcrops  along  the  Ohio  Eiver  bluffs,  but  is  not  quai'ried  for  building  material. 

Saint  Louis  geoup. — The  beds  of  the  Sa*iut  Louis  group  furnish  a  very  large  amount  of  building  stones  of 
considerable  variety  in  texture  and  properties.  In  Hancock  county  the  lowest  beds  of  the  series  are  of  a  somewhat 
arenaceous  maguesiau  limestone,  generally  of  a  light  yellow  or  buff  color,  darkening  upon  exposure.  The  stone  cuts 
readily  and  can  be  obtained  jn  quite  large  blocks,  and  posses.ses  very  great  durability  in  the  most  trying  situations. 
Large  quarries  in  these  beds  were  opened  and  extensively  worked  just  at  the  head  of  the  Keokuk  rapids,  on  the 
Uliuois  side,  and  furnished  nearly  all  of  the  riprap  for  lining  the  government  canal  around  those  rapids,  beside 
considerable  of  the  cut  stone  used  in  the  locks,  where  it  has  resisted  very  successfully.  These  quarries  have  been 
abandoned  for  several  years,  however.  This  stone  readily  breaks  into  blocks  for  the  better  class  of  rubble,  very 
square  and  of  convenient  sizes. 

Below  Warsaw  these  beds  attain  a  very  great  thickness,  and  are  quarried  considerably  in  a  good  many  localities. 
They  nearly  everywhere  contain  minute  crystals  of  pyrites,  which  decompose  upon  exposure  and  discolor  the  stone. 
There  are  also  numerous  exposure^  upon  the  creeks  in  the  eastern  i)art  of  the  county.  These  same  beds  are  also 
found  in  the  northern  and  northwestern  part  of  Adams  county,  where  the  rock  is  of  the  same  character.  In  Pike 
county  they  are  only  found  in  the  extreme  northern  and  northeastern  part,  and  where  occurring  furnish  the  same 
brown  magnesian  limestone,  a  most  excellent  and  durable  building  material. 

lu  Calhoun  county  they  form  a  continuous  exposure  along  the  river  bluffs,  and  are  everywhere  a  rather  thinly- 
bedded  and  hard  but  very  durable  building  rock,  and  would  furnish  an  almost  inexhaustible  supply. 

In  Jersey  county  the  principal  exposures  occur  along  the  Piasa ;  and  on  the  Mississippi  river,  just  south  of  the 
Piasa,  at  its  mouth,  in  Madison  county,  are  also  large  exposures.  The  beds  here  are  nearly  true  dolomites,  are 
often  found  with  very  heavy  layers,  and  furnish  a  very  excellent  heavy  wall  stone.  Some  of  the  upper  beds  at 
this  last  locality  take  a  fine  polish,  and  could  be  used  as  an  oi'uameutal  stone ;  they  also  furnish  excellent  flags. 

The  blutfs  at  Alton  present  a  thickness  of  over  a  hundred  feet  of  these  beds,  the  whole  of  which  is  quarried 
for  lime  and  building  stone.  The  middle  and  lower  beds  furnish  some  excellent  hard,  even,  close-textured  rock,  in 
every  respect  good  building  material.  The  brecciated  beds  found  here  have  been  largely  used  for  rough,  heavy 
masonry,  but  observation  shows  them  unreliable  for  that  purpose,  gradually  becoming  separated  into  irregular 
fragments. 

In  Saint  Clair  county  a  total  thickness  of  about  200  feet  of  these  beds  is  exposed,  nearly  all  of  good  building 
material  and  available.  Some  of  the  thinner  beds  furnish  an  excellent  flagging,  while  the  heavier  beds  contain  a  light 
gray,  compact  stone,  excellent  for  every  variety  of  mason  work.  They  form  the  river  bluffs  through  most  of  the 
southern  part  of  the  county.    In  Madison  county  the  beds  exposed  are  also  dolouiitic  to  some  extent :  at  places  pure 
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iloloiuites  (specimeus  analyzed  at  the  Smitlisouian  Institution,  Washington,  proved  to  be  calcareous  dolomites). 
They  I'urnish  everywhei'c  an  excellent  material  lor  building  i)urposes.  Occasionally  the  stone  is  sufficiently  hard 
and  compact  to  take  a  fine  polish. 

In  Monroe  county  the  rocks  of  this  formation  are  pretty  well  distributed  over  nearly  the  whole  of  the  county. 
They  are  extensively  quarried  at  Columbia  and  at  Waterloo.  In  the  vicinity  of  the  latter  place  the  rocks  (piarried 
are  especially  suitable  for  cut-stone  work  of  every  variety.     They  are  of  a  bluish-gray  color,  sometimes  nearly  white. 

lu  the  vicinity  of  Columbia  there  is  exposed  in  the  lower  di\ision  of  these  beds  about  20  feet  in  thickness  of 
heavily-bedded,  light  gray,  granular  limestone  entirely  free  from  flints,  splitting  easily  and  furnishing  blocks  of  any 
required  size.  There  are  also  in  the  lower  division  of  these  beds  heavily-bedded  buff  limestones  which  make  most 
excelicut  heavy  wall-stone.  These  are  exposed  in  about  100  feet  thickness  at  and  in  the  vicinity  of  Salt  Lick  point, 
on  the  Mississijjpi  river. 

In  Randolph  county  they  also  occur  in  the  northwestern  part  of  the  county  200  feet  thick  and  in  beds  similar 
to  those  iu  Monroe  county. 

In  Jackson  county  these  bods  furnish  some  good  building  material. 

In  Union  county,  iu  the  vicinity  of  Jonesboro',  are  numerous  quarries,  not  now  much  worked,  of  massive, 
granular,  nearly  white  limestone,  an  excellent  building  stoue  for  ordinary  situations;  they  are  of  fine  appearance 
and  obtainable  in  large  blocks,  but  are  said  not  to  resist  when  exposed  to  frost  in  damp  places. 

In  Johnson  and  Pope  counties  also  these  lieils  would  furnish  excellent  building  material  iu  large  quantities, 
but  they  are  nowhere  worked.  At  Eoseclair,  in  Hardin  county,  large  quarries  were  worked  for  many  years  iu 
the  beds  of  this  formation,  and  are  yet  worked,  though  not  on  so  large  a  scale. 

Oolitic  beds  occur  iu  the  blufls  just  below  the  village,  and  are  somewhat  quarried.  They  furnish  a  very  hard, 
tine  stoue  which  takes  a  high  polish,  has  a  dark  bluish-gray  color,  and  is  a  very  durable  and  handsome  stone. 
Large  blocks  are  readily  obtainable.  Places  for  several  large  quarries  conveniently  located  on  the  river  can  readily 
be  found  here. 

Chestek  group. — The  beds  of  the  Chester  group  expose  a  thickness  in  places  of  over  600  feet  of  alternating 
limestones,  sandstones,  and  shales,  capable  of  furnishing  large  quantities  of  fine  building  material.  One  of  the 
sandstone  beds  of  this  group  is  found  capping  the  bluffs  at  Alton,  where  it  is  a  clear,  white,  pure  siliceous  saudstone, 
fine-grained,  perfectly  homogeueous,  and  occurring  in  massive  beds  from  which  very  large  stones  might  be  obtained. 
It  shows  uo  tendency  to  discolor  upon  exposure.  It  is  little  quarried,  and  not  at  all  for  ornamental  purposes,  for 
which  it  appears  very  suitable. 

In  Saint  Clair  county  the  lower  sandstone  of  the  group  furnishes  a  durable  stone,  buff  or  brown  in  color, 
easily  quarried  and  cut,  hardening  upon  exposure,  and  obtainable  in  blocks  of  any  required  size  possible  to  be 
handled.     Overlying  this  is  a  thinly-bedded  limestone  of  the  same  group  available  for  common  wall  masonry. 

In  Monroe  county  the  lowest  sandstone  of  the  group  shows  in  a  thickness  of  60  or  75  feet,  generally  evenly-bedded 
and  uniform-textured,  but  occasionally  concretionary.  This  outcrops  iu  numerous  ])laces  iu  the  southeastern  part 
of  the  county.     Some  of  the  limestones  of  the  group  outcroi)  here  also,  and  furnish  good  rough  building  stoue. 

In  Eandolph  county,  where  this  series  finds  its  greatest  development,  the  lower  limestone  of  the  series  is  150 
feet  thick.  It  is  all  fit  for  ordinary  building  stoue,  while  some  of  the  beds  also  furnish  excellent  dimension  stone  for 
cut  work.     Some  of  the  upi^er  limestone  beds  of  the  series  also  furnish  excellent  material  for  cut-stone  work. 

The  Penitentiary  quarry  at  Chester  is  worked  iu  these  beds,  and  much  riprap,  rough  building  material,  great 
quantities  of  paving  blocks,  and  considerable  cut  stone  of  fine  appearance  are  obtained. 

The  lower  sandstone  of  the  group  is  here  precisely  similar  in  characteristics  to  the  same  beds  iu  Mouroe  county, 
but  is  here  more  than  100  feet  in  thickness.  It  has  been  somewhat  quarried  just  above  Chester,  where  it  can  be 
made  to  furnish  blocks  of  great  "size.  It  is  a  stone  of  great  strength  and  durability,  and  presents  a  uniform  and 
good  appearance,  its  color,  however,  being  somewhat  against  it. 

The  other  sandstones  of  the  Chester  series  furnish  a  fine-grained,  soft,  even-textured,  bufi"and  brownish  colored 
stone  which  cuts  with  great  ease  when  first  quarried,  but  hardens  ujjou  exposure  and  changes  color  very  slightly. 
It  is  a  rather  handsome  building  material.  The  southern  Ilhnois  penitentiary  is  built  largely  of  these  sandstones, 
and  presents  a  fine  appearance. 

In  Jackson  county,  where  they  occur,  the  limestones  of  this  group  are  generally  too  siliceous  and  too  hard  to 
work,  and  usually  furui.sh  stone  only  for  ordiuarj-  building  purjioses.  The  sandstones,  however,  can  furnish  large 
quantities  of  excellent  building  material.  They  are  soft,  fine-g:aiued,  harden  on  exposure,  are  durable,  and  usually 
of  dark  brown  or  strong  yellow  color. 

In  Union  county,  when  not  too  argillaceous,  the  limestones  furnish  good  building  material.  At  Cobden  there 
is  a  very  heavily-bedded,  compact,  dark  blue,  very  hard  limestone,  very  difiiciilt  to  cut,  but  which  would  make  a 
most  excellent  bridge  and  culvert  material,  and  has  been  somewhat  used  for  that  purpose. 

In  Johnson  county  the  sandstones  of  this  group  occur  iu  easily  workable  position  in  numerous  places,  and 
would  I'urnish  excellent  flagging  and  dimension  stoue.  Some  good  building  material  is  also  obtainable  from  the 
limestones. 

VOL.  IX Vj  u  ti 


226  BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

In  Pope  comity,  wliilo  sonio  low  of  the  saiulstono  exposures  fiirnisli  a  fine  building  nuiteiial,  most  of  tlie 
outcrops  .show  the  stone  to  he  too  hard  and  uneven.  Where  exposed  near  the  Ohio  river  the  limestones  of  this 
group  furnish  excellent  building  stone  for  the  liner  classes  of  work. 

In  Hardin  county  some  of  the  sandstones  are  very  refractory  and  are  used  for  furnace  linings.  They  furnisli 
also  some  good  flagging  and  some  fair  buihling  material.       , 

Tlie  Coal  Measures  underlie  the  greater  part  of  Illinois,  i)robal>ly  three-fourths  of  its  territory  ;  tiie  greater 
portion  of  the  territoi-y  is  deeply  covered  with  the  more  recent  clay  deposits,  and  exposures  are  rather  scarce.  In 
the  southern  jiart  of  the  area  there  is,  however,  a  less  dei)th  of  these  deposits,  and  n)ore  numerous  expo.sures, 
mauv  of  whicli  furnish  building  material  of  some  sort.  Their  rocks  comprise  here,  as  elsewhere,  alternate  beds  of 
sandstones,  shales,  limestones,  and  conglomerates.  Most  of  the  sandstones  are  coarse  and  irregular  in  texture,  and 
generally  disintegrate  iipon  exposure.  In  the  southern  part  of  the  state  there  are,  however,  many  places  where 
they  are  hard,  line,  and  tolerably  durable,  and  in  many  localities  furnish  excellent  flagging  and  good  building 
material.  The  limestones  of  the  series  are  generally  rongh-tcxtured,  thin-bedded,  and  shaly,  and  in  but  few  places 
furnish  a  material  fit  for  ordinary  use.  In  comj)arison  with  the  sub-Carboniferous  beds,  these,  however,  will  furnish 
but  a  small  total  amount  of  really  excellent  material. 

The  points  where  beds  in  this  formation  have  been  worked  are  few  in  number  and  of  little  importance 
generally. 

Between  Cobden  and  Mahanda,  on  the  line  of  the  Illinois  Central  railroad,  and  adjoining  the  track,  is  a  small 
quarry  in  a  medinm-bedded  limestone,  which  might  be  veiy  greatly  enlarged.  The  beds  are  regular  and  even,  and 
the  stone  appears  to  be  (juite  durable. 

Three  miles  south  of  Carbondale,  on  both  sides  of  the  little  creek  through  whose  valley  the  railroad  runs,  are 
exposures  of  a  reddish  sandstone  of  considerable  value  for  building  material.  It  is  a  medium-grained,  eveu-textured 
stone,  fresh  fracture,  dark  red,  weathering  tf>  a  pnri)lish-gray  tint,  easily  quarried,  but  becoming  quite  hard  upon 
exposure.  At  the  top  of  the  eastern  blufl"  a  large  quarry  was  once  worked  but  is  now  abandoned.  The  convenient 
outcrop  could  supply  a  great  quantity  of  the  material.  The  bed  seems  to  be  about  1-1  feet  thick,  and  would  easily 
furnish  sawed  stone  -1  by  10  by  40  feet  in  one  piece.  The  stone  for  the  State  Iformal  School  building,  a  very 
handsome  structure,  was  obtained  at  this  qimiTy.  On  the  west  side,  opposite,  are  excellent  exposures  of  the  same 
rock,  forming  a  similar  ledge  low  down  on  the  blufi'.  The  beds  lying  above  this  ledge  are  thin  and  hard,  and  furnish 
a  fair  flagging,  which  is  quarried  iu  moderate  quantities  at  this  place. 

At  Xenia,Clay  county,  there  is  a  small  thickness  of  drab-colored,  fine-grained,  eveu-textured  sandstone  exposed 
in  a  creek  valley  for  2  or  3  miles,  furnishing  a  fair  building  and  ornamental  stone,  and  is  quarried  and  shipped  in 
moderate  quantities.  There  are  also  said  to  be  sandstone  exposures  along  Crooked  creek,  in  the  same  county,  of 
considerable  value  for  building  purposes. 

At  Carlyle,  Clinton  county,  are  small  quarries  in  a  rough-textured,  durable  limestone;  and  on  Shoal  creek,  a 
few  miles  west  of  Carlyle,  limestone  strata  of  fair  quality  for  both  ordinary  and  cut-stone  work  are  found  outcropping 
In  a  number  of  places,  and  are  quarried  in  a  small  way. 

In  Greene  county  are  beds  of  sandstone  which  would  furnish  considerable  quantities  of  fair  building  stone, 
and  there  are  numerous  other  exposures  of  like  character.  In  no  i>lace,  however,  are  there  any  beds  which  are 
likely  to  prove  of  more  than  local  importance. 

In  the  northern  part  of  this  area  the  covering  of  the  rock  formations  is  so  deep  and  the  country  so  level  that 
large  districts  are  without  rock  exposures,  and  depend  entirely  for  their  supply  upon  the  means  of  transportation. 
The  county,  however,  is  crossed  in  every  direction  by  railroads.  While  the  resources  of  the  state  within  herself 
are  sufficient  many  times  over,  it  is  quite  likely  that  much  of  the  bnilding  stone  for  the  state,  especially  in  some 
portions  of  it,  will  be  brought  from  Ohio  and  Indiana,  because  of  its  great  excellence  and  proximity  to  the  market. 

Nearly  all  the  northern,  western,  and  southern  counties  have  ordinary  building  stone  in  great  abundance  and 
well  distributed. 

Increased  facilities  for  transportation  have  been  rapidly  extended  throughout  many  of  the  counties  richest 
in  this  particular  commodity,  which  have  hitherto  had  no  railroads,  and  this  must  undoubtedly  result  in  the 
development  of  considerable  industries  in  quarrying  and  shipping  of  these  materials  to  the  less  favored  districts. 

I  have  to  acknowledge  my  great  obligation  to  the  Illinois  geological  reports  for  facts  about  nuich  of  the 
territory  having  no  present  quarrying  industries,  which  could  not  be  visiteil,  and  for  other  facts  gleaned  from  that 
report  and  incorporated  herein. 

MICHIGAN. 

By  Peofessor  Allan  D.  Conovee,  Special  Agent. 

The  state  of  Michigan  contains  rocks  representing  a  larger  range  of  geological  formations  than  those  of  any 
of  the  adjoining  states,  but  within  her  limits  their  lithological  character  and  mode  of  occurrence,  as  also  those  of 
the  later  and  looser  deposits,  are  such  that  there  are  comparatively  few  points  where  the  quarrying  of  stone  for 
building  purposes  is  ever  likely  to  become  an  important  industry,  but  at  some  of  these  it  is  of  very  considerable 
importance. 
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The  Arfba-aa  rocks  occur  ouly  in  the  iiortlieru  and  northwestern  parts  of  the  northern  peninsula,  and  have  not  as 
yet  furnished  any  building  stone.  The  Hurouian  subdivi.sion,  however,  carries  beds  of  very  considerable  thickness 
of  slates  of  very  great  value  as  rooting  material.  These  have  unusual  development  in  the  vicinity  of  Huron  bay, 
on  the  coast  of  lake  Suiierior,  and  were  during  the  last  decade  oi)ened  and  worked  at  a  number  of  iioints,  all  in 
the  same  vicinity,  in  township  51,  range  31.  Several  stock  companies  were  formed,  with  large  capital,  each  owning 
large  tracts  of  land  in  this  townshii),  and  some  work  was  done  in  developing  quarries,  but  the  difficulties  of 
transportation  and  shipment  and  small  market  for  their  product  led  to  their  temporary  abandonment  and  the 
failure  of  the  companies  owning  them.  These  beds  furnish  slate  very  readily  cleavable,  generally  of  black  color, 
but  also  occurring  in  jilaces  of  green,  purple,  and  gray  colors,  in  vast  quantities,  and  so  far  as  their  exposures  and 
the  limited  trial  given  them  go  to  show,  of  very  considei'able  enduring  power,  and  they  bid  fair  to  be  of  very 
considerable  value  as  the  develoi^meut  of  this  and  the  adjoining  states  creates  more  market  for  material  of  the 
kind.  Besides  these  deposits  I  do  not  know  that  these  rocks  furnish  any  material  now  used  in  building,  or 
any  whose  character,  so  far  as  known,  renders  them  likely  to  be  quarried  for  that  purpose  even  to  supply  local 
dcnand. 

Beds  of  limestone,  altered  t6  marble,  occur  associated  with  the  granitic  rocks  of  the  Laurentian,  which  furnish 
very  numerous  handsome  specimens,  but  do  not,  I  believe,  occur  anywhere,  as  yet  discovered,  where  large  blocks 
of  material  of  homogeneous  character  can  be  obtained  in  quantity.  It  is  quite  possible  that  the  granitic  beds 
may  some  time  furnish  valuable  building  material  of  that  class,  and  also  that  the  quartzites  whicli  occur  in  large 
quantities  and  are  easily  reached  may  also  furnish  valuable  i>a\ing  material  where  the  location  of  outcrops  of  the 
suitable  quality  occurs  conveniently  to  cheap  transportation  facilities;  but  as  yet  nothing  of  that  sort  has  been 
developed. 

The  Potsdam  sandstone  is  likely  to  furnish  the  largest  quantity  and  the  best  of  the  building  material  found  within 
the  state.  Its  occurrence  is  mainlyin  the  northern  part  of  the  Upper  Peninsula,  where  very  numerous  exposuies 
occur,  especially  along  the  lake  shore.  The  lower  beds  of  this  formation  furnish  a  leather  coarse  grained, 
homogeneous,  siliceous  sandstone,  rather  soft  when  first  quarried,  and  easily  hewn,  but  hardening  on  exposni-e. 
Its  color  is  generally  reddish,  or  some  shade  of  reddish-brown,  and,  when  uniform,  renders  it  a  very  handsome 
material  for  outside  and  ornamental  work.  It  often  occurs  of  mottled-white  or  yellowish-white  and  red-brown  colors. 
These  parts  of  the  stone  are  usually  rejected,  though  some  buildings  have  been  built  of  them  at  Marquette  and 
also  in  Chicago,  and  present  a  rather  handsome,  picturesque  appearance.  They  seem  to  be  equally  durable  with 
the  rest.  The  stone  usually  occurs  in  approximately  horizontal  but  usually  very  uneven  beds,  and  is  always 
readily  obtainable  in  large  masses.  In  most  places  where  quarried  the  stone  carries  occasional,  sometimes 
numerous,  pockets  of  clay  of  very  various  sizes,  which  considerably  affect  its  value  by  causing  much  waste  and 
rendering  the  stone  unreliable.  Where  free  from  these,  however,  the  stone  is  a  durable  and  reliable  one,  and 
always  commands  a  high  price  and  a  considerable  market  in  all  the  large  lake  cities. 

It  was,  during  ISSO,  only  quarried  regularly  at  one  quarry,  which  is  within  the  city  of  Marquette.  Numerous 
attempts  to  quarry  elsewhere  have  usually  failed,  principally  from  the  difticulty  of  obtaining  a  safe  harbor  at  the 
quarry  spot.  This  difficulty  is  very  likely,  however,  to  be  overcome,  so  that  quarries  will  be  opened  in  numerous  places. 
These  beds  occur  especially  in  the  vicinity  of  Marquette,  in  many  places  along  the  lake  shore,  west  of  Keweenaw 
point,  and  also  near  the  eastern  end  of  the  coast  of  lake  Sui>ei'ior  along  the  lower  valley  of  the  Laughing  Whitefish 
river  and  the  country  around  it.  In  this  latter  locality  the  stone  is  very  hard,  comi^act,  reddish,  or  speckled,  is 
heavily-bedded,  readily  splits  to  required  thicknesses,  and  is  especially  suitable  for  heavy  masonry,  but,  because  of 
its  hardness,  not  well  suited  for  an  ornamental  building  stone.  It  is  found  underlying  a  very  large  territory  and 
is  easily  obtaiiiable  almost  everywhere. 

The  Calciferous  group  occurs  in  the  Upper  Peninsula  onl\'  where  it  extends  in  a  very  narrow  band  from  a 
point  some  distance  northwest  of  Menominee,  northeastward,  swinging  to  the  east,  to  the  extreme  eastern  end  of 
the  peninsula.  It  exjioses  an  extreme  thickness  of  about  100  feet  of  calcareous  sand-rock  of  very  variable  character, 
the  more  calcareous  beds  of  which  sometimes  furnish  good  building  material  in  rather  thin  beds  and  blocks  of 
moderate  size.  They  are,  however,  nowhere  regularly  worked  as  yet,  the  country  they  underlie  being  still  entirely 
a  wilderness. 

The  Trenton  group  is  represented  on  the  Upper  Peninsula  by  beds  of  perhaps  100  feet  greatest  thickness  of 
thinly -bedded  shaly  limestones,  which  have  nowhere  been  discovered  of  such  character  as  to  furnish  a  first-rate 
building  material.  At  places  it  is  thick  enough  and  sufficiently  even  bedded  to  quarry  out  in  good  shape,  is  of 
comjiact  or  crystalline  structure,  but  everywhere  yet  worked  contains  too  ujany  irregular  argillaceous  seams  to 
render  it  a  safe  and  reliable  building  material.  It  also  extends  in  a  narrow  band  from  west  to  east,  through  neaily 
the  whole  extent  of  the  peninsula,  just  south  of  and  adjacent  to  the  band  of  Calciferous  i-ocks.  It  is  crossed  by  all 
of  the  important  streams  flowing  into  lake  Michigan,  and,  in  most  cases,  forms  ujion  them  falls  or  rapids  of 
considerable  extent,  so  that  exposures  are  very  numerous.  To  the  southward  lie  the  Niagara  beds,  in  a  similar  but 
wider  baud,  which  covers  most  of  the  southern  part  of  the  Upper  Peninsula,  extending  frou)  Big  Bay  de  Noguctte 
eastward  to  the  limit  of  the  state.  They  furnish  usually  a  Jiard,  compact  limestone,  often  in  very  heavy  beds,  but 
generally  containing  so  many  seams  of  argillaceous  material  as  to  render  them  liable  to  split  and  crack  under  the 
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action  of  frost.  Some  of  the  beds  are  free  from  these  seams.  Jlost  of  the  region  where  these  beds  occur  is  a 
uihlerness  and  the  beds  are,  moreover,  heavily  covered  with  drift,  except  where  the  streams  have  cut  their  way 
tlirough.    A  few  quarries  have  been  opened  and  worked  to  a  limited  (extent. 

The  beds  of  the  Iludsou  lliver  shale,  lying  in  a  narrow  band  of  country  between  the  last-mentioned  formation, 
are  everywhere  too  soft  and  too  easily  affected  by  weather  to  be  of  value  as  a  source  of  building-  material,  and 
can  never  be  expected  to  supply  material  lit  even  for  ordinary  purposes. 

The  Helderberg-  group  furnishes  limestones  of  considerable  hardness  in  places,  but  everywhere  occurring  in  a 
brecciated  condition  which  renders  them  unfit  for  building  material. 

In  the  rocks  of  the  Onondaga  Salt  group  there  are  on  the  Ujjper  Peninsula  some  beds  of  fair  gypsum,  and 
quarries  were  formerly  worked  in  them  near  Point  aux  Chenes,  but  were  long  ago  abandoned.  This  completes 
the  list  of  the  rock  formations  of  the  Upper  Peninsula. 

Passing  southward  through  the  Lower  Peninsula,  we  cross  successively  the  beds  of  the  later  formation  to  the 
basin  filled  by  the  Coal  Measures,  which  cover  a  disk  like  area  in  the  southern-central  part,  around  which  the  earlier 
formations  occur  in  concentric  rings. 

The  rocks  of  the  Helderberg  grouj)  occur  on  the  Lower  Peninsula  at  its  northern  extremity  and  upon  the 
adjacent  islands,  and  evei-ywhere  furnish  impure  limestones  of  some  value  for  lime,  but  so  brecciated  as  to  be 
entirely  unfit  for  any  building  purposes,  except  the  lightest  and  most  ordinary  cellar  masonry.  They  occupy  also  a 
small  area  iu  the  southeastern  course  of  the  Lower  Peninsula,  and  there  furnish  beds  of  some  considerable  value. 
At  Trenton,  near  Detroit,  in  Monroe  county,  is  a  very  extensive  quarry  in  these  beds.  They  furnish  a  somewhat 
inipurc  limestone,  occurring  iu  beds  from  1  inch  to  12  inches  thick,  from  which  no  Ifirge  stone  can  be  obtained 
owing  to  numerous  dry  seams  which  occur  throughout  the  mass.  The  heavier  beds  only  are  utilized  for  building 
material,  and  are  close,  compact,  and  rather  fine  grained,  sutficieutly  hard  to  take  a  fair  polish,  but  fit  only  for 
ordinary  rubble  work,  while  blocks  selected  with  the  greatest  of  care  furnish  material  fairly  fitted  for  such 
ornamental  work  as  caps,  sills,  etc.     Very  little  of  the  material,  however,  is  utilized  for  such  purposes. 

Upon  Macou  creek,  in  the  valley,  are  a  number  of  small  quarries  in  the  beds  of  this  formation  which  expose  a 
total  thickness  of  about  8  feet  of  beds  G  inches  to  2  feet  in  thickness,  and  a  much  more  compact,  gray,  crystalline 
limestone  of  considerable  strength,  and  very  free  from  the  dry  seams  found  iu  the  rock  at  Trenton.  The  beds  iu 
the  valley  are  covered  only  by  from  2  to  G  feet  of  loose  earth  and  can  be  very  easily  quarried.  They  furnish 
excellent  material  for  all  ordinary  mason  work  and  for  very  good-appearing  cut-stone  work,  though  somewhat 
difficult  to  hew.     Some  of  the  upper  beds  in  this  locality  are  also  brecciated. 

A  sandstone  bed  of  small  thickness  also  occurs  among  the  beds  of  this  age  which  in  places  contains  a 
considerable  proportion  of  calcareous  cement,  and  is  a  firm,  compact  rock  obtainable  iu  fair-sized  blocks,  nearly 
pure  white,  and  to  all  appearances  a  fair  and  quite  handsome  building  material.  This  bed  was  seen  at  the  surface 
on  Fritz  Rath's  farm,  near  Eaisiuville.  There  are  also  in  the  limestones  a  number  of  small  quarries  along  the  valley 
of  Raisin  river  and  Plum  creek  which  furnish  good  building  material.     The  most  important  of  these  are  at  Monroe. 

There  are  in  the  southern  part  of  the  Lower  Peninsula  no  beds  representing  the  Hamilton  period,  but  in  the 
northern  part  they  occur  in  great  thickness  and  form  the  surface  rock  over  a  very  considerable  area  adjoining 
that  of  the  Helderberg  group,  and  extending  across  the  whole  width  of  the  state.  They  consist  of  alternate  beds 
of  limestones  and  shales,  some  of  the  former  furnishing  fair  building  material,  quarries  in  which  are  worked  at 
Alpena  and  vicinity.  The  stone  obtained  is  very  hard,  compact,  and  durable,  but  is  obtainable  only  iu  moderate- 
sized  blocks.  It  is  well  suited  for  all  ordinary  plain  ornamental  stone-work,  but  has  a  rather  dull,  light  drab 
color,  rendering  it  not  very  attractive  lor  the  latter.  It  appears  every  way  a  durable  and  reliable  stone.  It  is  not 
obtainable  anywhere  iu  large  quantities,  but  iu  numerous  places  supplies  the  local  demand  for  common  building 
stone.  Where  it  outcrops  along  the  shore  of  lake  Michigan  it  can  be  ouarried  in  several  places  and  loaded  directly 
upon  barges  in  the  lake. 

The  bhick  shales,  next  iu  order  in  the  geological  series,  furnish  no  material  for  construction. 

The  Waverly  group,  next  succeeding,  is  by  far  the  most  important  ot  the  series  iu  the  Lower  Peninsula,  aud 
iurnishes  a  large  proportion  of  the  good  building  nmterial  obtained.  The  rocks  of  the  group  consist  of  alternate 
saiutstones  aud  shales;  the  sandstones,  which  furnish  the  building  material,  vary  considerably  in  texture  and 
composition,  but  furnish  in  many  localities  valuable  building  stone. 

Along  the  south  shore  of  Saginaw  bay  from  Point  aux  Uarques  southwest  there  are  numerous  exposures  of 
the  sandstones  of  this  group.  At  the  point  itself  a  thickness  of  about  IG  feet  of  these  strata  is  exposed,  which 
would  furnish  excellent  building  material. 

At  Grindstone  City,  just  southeast,  are  other  exi)ostires  which  are  extensively  worked  for  grindstones,  lor  which 
tbey  furnish  excellent  material.  Some  of  the  stone  has  been  used  for  building  i)urposes,  but  it  has  nu)re  value  for 
its  jjresent  use. 

There  are  mimerous  exposures  elsewhere,  especially  iu  Jackson  and  Hillsdale  counties,  very  few  of  which  have 
been  nuich  worked  of  late  years.  The  increase  of  railroad  facilities  has  greatly  increased  the  use  of  the  superior 
Ohio   stones.     The  most  notable  (puirry  iu  the  formation  is   that  at  Stony  jioint,  in    Jackson  county,    where  a 
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tbic-kncss  of  about  40  feet  of  fiiio-gTaiueil,  bufif-colored  sandstoue,  very  soft  aud  easily  dressed,  but  hardening  upon 
oxjiosure  and  retaining  its  color  well,  is  quarried  under  very  heavy  clay  stripping,  aud  blocks  of  any  required 
dimensions  are  easily  obtained. 

Beds  of  the  same  forinatiou  are  also  exposed  at  and  near  Jonesville,  Hillsdale,  Osseo,  Moscow,  Homer,  and 
Condit  station,  in  the  same  region,  and  on  Black  river,  near  Holland,  Ottawa  county,  farther  northwest.  There  are, 
however,  uo  very  important  quarries,  and  at  only  a  few  of  these  places  can  really  good  stone  be  obtained. 

The  Carboniferous  limestone  at  the  base  of  the  Coal  Measures  has  a  comparatively  small  development  in  this 
state,  and  nowhere  furnishes  building  material  of  much  importance.  There  are  (juarries  in  these  beds  at  and  near 
Bellevue,  Eaton  county,  and  north  of  Jackson,  at  the  junction  of  Grand  and  Portage  rivers.  At  these  places  the 
beds  furnish  pure,  light-colored  limestones  in  beds  of  moderate  thickness,  a  very  fair  building  material  for  ordinary 
uses.  These  beds  also  occur  on  some  of  the  islands  on  the  east  side  of  Saginaw  bay,  and  furnish  an  excellent 
building  material  for  foundation  walls. 

The  sandstouesof  the  Coal  ^Measures  sometimes  furnish  very  good  building  material.  The  most  noteworthy 
quariy  in  these  beds  is  that  near  Ionia,  Ionia  county,  where  a  bed  of  dark  red  and  mottled  yellow  or  white  and  red 
stones  occur  iu  horizontal  position  in  layers  of  moderate  thickness,  and  furnish  an  easily-quarried,  medium-grained, 
easily-cut,  and  hardening  sandstone  iu  blocks  of  considerable  size,  and  a  very  handsome  building  material.  The 
beds  from  the  lower  part  of  the  quarry  are  of  an  even  brown  color ;  those  near  the  top  are  mottled.  This  stone  has 
been  nuich  used  in  the  vicinity  both  for  ornamental  and  heavy  masonry  purposes,  aud  has  proved  itself  well  suited 
to  all  classes  of  building  construction.  A  very  handsome  church  edifice  has  also  been  built  of  the  brownstone  at 
Detroit.  Beds  of  these  sandstones  are  also  found  at  Jackson,  where  they  are  somewhat  quarried,  and  near  Lansing, 
at  Grand  Ledge,  and  at  Flushing,  near  Flint,  but  they  are  nowhere  regularly  worked,  nor  do  they  furnish  any  very 
desirable  material. 

The  resources  of  the  southern  peninsula  in  building  stone  are  comparatively  very  limited,  except  iu  such 
ordinary  grades  of  the  material  as  are  necessary  for  house-foundation  purposes,  and  even  for  that  purpose  stone  is 
frequently  l^jcking  in  very  large  districts.  This  is  in  part  compensated  for  by  the  numerous  railways  which  traverse 
the  state,  the  close  proximity  of  the  numerous  excellent  building  stones  of  Ohio,  and  the  cheap  lake  transportation 
by  which  the  resources  of  the  Upper  Peuinsula  can  be  reached. 

WISCOi!^SIN. 
By  Professor  Allan  D.  Conover,  Special  Agent. 

SILURIAN. 

The  great  bed  of  Silurian  rocks  which  almost  completely  encircles  the  Archsean  area  of  northern  central 
Wisconsin  had  previous  to  the  census  year  furnished  practically  all  of  the  building  stone  quarried  within  the 
state.  Every  one  of  the  grand  divisions  of  the  belt  furnishes  in  one  or  more  localities  material  fit  for  ordinary 
building  purposes,  though  stone  suitable  for  the  finer  class  of  work  is  as  yet  quarried  at  but  few  places.  Within  the 
Silurian  area,  to  which  the  more  thickly-settled  portions  of  the  state  pretty  closely  correspond,  except  where  a 
very  deep  covering  of  glacial  drift  exists,  there  are  but  few  regions  where  rock  fit  for  the  most  ordinary  building 
purposes  cannot  be  obtained  everywhere  within  a  few  miles,  and  almost  every  large  town  or  city  has  within  its  limits, 
or  near  by,  quarries  of  sulficient  capa(;ity  to  supply  its  own  most  pressing  needs  for  that  sort  of  building  material ; 
but  there  were  previous  to  1880  no  localities  (except  at  Bass  island  in  the  Lake  Superior  region)  where  building 
stone  had  been  quarried  in  any  quantity  for  export  beyond  the  state,  («)  and  but  few  where  it  had  been  quarried 
for  other  than  a  local  market.  There  are  indeed  but  few  places  where  the  Silurian  formations  yield  large  quantities 
of  easily-obtainable  stone  of  such  character  as  to  be  in  very  general  demand.  The  Niagara  group  fui-uishes  several 
of  the.se  places  in  the  vicinity  of  Milwaukee;  the  Trenton  group  (Galena  limestone),  a  number  along  the  Lower  Fox 
river  and  Duck  creek,  in  Outagamie  and  Brown  counties;  the  Saint  Peter  sandstone,  a  barely  possible  one  at  Red 
Rock,  near  Darlington,  La  Fayette  county;  the  Lower  Magnesian  but  one,  at  the  Prairie  du  Chien  quarries  and  iu 
their  immediate  vicinity,  Crawford  county;  and  the  Potsdam  sandstone,  in  the  Apostle  islands,  aud  possibly  along 
the  coast  of  Bayfield  and  Douglas  counties. 

Potsdam. — The  main  body  of  Potsdam  sandstone  in  southern  Wisconsin  is  made  of  a  medium-grained,  somewhat 
rounded,  siliceous  sand,  the  particles  cemented  together  either  by  a  fine  siliceous  powder  of  the  grains  themselves, 
or  by  a  coating  of  carbonaceous  or  ferruginous  cement.  Where  the  first  is  the  cementing  material  the  stone  is 
exceedingly  friable  and  useless  as  a  building  material,  but  where  the  cementing  material  is  either  of  the  other  two, 
the  rock  is  generallj-  of  a  compact  and  durable  character  and  furnishes  some  excellent  building  stones.  Sections 
of  this  formation  in  different  parts  of  the  state  show  a  varying  thickness,  reaching  as  nuich  as  700  leet  in  the  central 
southern  part.  Of  this  the  middle  and  by  far. the  greater  part  is  loose  friable  stone,  much  of  it  easily  separated 
into  sand  by  light  blows.    Exceptions  to  this  occur  in  numerous  places  where  the  sandstone  was  deposited  close 

(I  A  tenii)orary  exceptiou  to  this  statement  occuned  (luring  a  period  of  about  two  years  after  the  Chicago  fire,  when  such  building 
Btone  was  sent  into  Chicago  from  a  number  of  quarries  in  southeastern  Wisconsin. 
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to  the  Archivan  area,  as  at  tlie  Stevens  Point  quariies,  aud  tliose  neai-  (Jiand  Rapids,  at  wliicli  last  place  the  stone 
is  a  very  valuable  one.  aud  is  referred  by  Professor  Irving  to  tlie  middle  portion  of  tlie  Potsdam.  Another 
exception  of  like  character  occurs  along  the  quartzite  ranges  of  the  liaraboo  region,  wliere  many  facts  go  to  show 
the  i)robability  of  two  separate  sandstones  laid  down  at  ditierent  periods. 

Wherever,  along  the  quartzite  ranges  of  that  region,  the  saiulstoue  is  found  resting  immediately  upon  the 
quartzite  it  furnishes  a  medium-grained,  (iompact,  massive  sandstone  of  great  durability,  which  can  be  quarried  in 
very  large  blocks,  is  of  uniform  texture  throughout,  free  from  Haws,  and  of  colors  from  light  straw  and  nearly 
white  through  various  shades  of  liglit  pink,  the  varying  colors  being  due  mainly  to  changes  in  the  cementing  material. 
The  two  large  quarries  in  this  sandstone  at  Ableman's  have  furnished  a  very  large  amount  of  stone  for  bridge  aud 
culvert  purposes  along  the  line  of  the  Chicago  and  Northwestern  railroad.  The  hardness  of  the  stone  and  consequent 
diffictdty  of  dressing  have  so  far  prevented  its  use  for  general  building  purposes.  There  is  a  large  number  of 
localities  throughout  the  same  region  where  this  stone  occurs,  and  it  everywhere  presents  the  same  character,  and 
has  in  many  places  been  quarried  to  the  extent  of  a  few  cords. 

The  upper  beds  of  the  Potsdam  also  furnish  in  the  southern  part  of  the  state  two  layers — one  of  sandstone 
underlaid  by  the  other,  an  impure  dolomitic  limestone — which  immediately  underlie  the  Lower  Magnesian  limestone, 
and  occur  every wli(>re  just  below  the  base  of  that  formation  wherever  the  latter  is  exposed  in  the  half  circle 
in  which  it  comes  to  the  surface.  These  beds  have  been  given  the  name  of  Madison  sandstone  and  Mendota 
limestone. 

The  Madison  beds,  wherever  they  occur,  are  rarely  less  than  35  feet  thick,  often  more,  and  furnish  frequently  a 
slightly  calcareous  sandstone,  which  is  generally  a  very  good  building  stoue,  although  never  occurring  in  layers  of 
a  thickness  suited  for  large  ornamental  stone.  It  is  of  various  shades,  from  yellow  to  a  light  dull  brown,  and  has 
been  much  quarried  wherever  found,  because  of  the  ease  with  which  it  can  be  shaped  into  appropriate  forms.  It 
gradually  hardens  and  changes  upon  exposure  to  a  rather  dull  yellowish-brown,  and  has  been  quite  extensively  used 
at  ^Madison  and  in  the  surrounding  country,  and  in  many  villages  in  the  region  where  it  occurs. 

The  Mendota  limestone  is  equally  persistent  in  occurrence  throughout  the  same  area,  and  includes  a  total 
thickness  of  from  20  to  45  feet  in  ditierent  localities.  It  furnishes  a  stone  varying  from  nearly  wliite  through  all 
shades  of  yellow  to  dull  brown,  is  quite  regularly  bedded,  occurring  in  layers  up  to  5  feet  in  thickness,  and  is 
more  extensively  quarried  than  the  Madison  sandstone,  since  it  can  also  be  burned  for  lime,  of  which  it  furnishes  a 
very  fair  quality.     Wherever  it  occurs  it  furnishes  valuable  building  material,  especially  for  heavy  work. 

The  Potsdam  sandstone  of  the  region  of  lake  Superior  is  of  a  character  somewhat  distinct  from  that  in  southern 
Wisconsin.  Its  rock  where  exposed  in  Wisconsin  is  composed  of  siliceous  grains,  medium  to  somewhat  coarse, 
held  together  by  a  cement  usually  either  ferruginous  or  argillaceous  in  its  character,  aud  is  generally  stained  from 
yellow  to  deep  brown  by  the  ferruginous  matter.  It  furnishes  a  very  handsome  building  stone,  and  is  quarried  in 
masses  of  almost  any  required  size.  The  chief  difficulty  with  the  stone  as  a  tine  building  material  arises  from  the 
fact  that  it  contains,  wherever  yet  quarried,  numerous  clay  pockets  which  are  liable  to  badly  pit  the  finished  surface. 
They  are  likely  to  be  found  anywhere  in  the  stone  when  it  is  worked,  and  where  ornamental  relief  work  is  being 
done  the  nearly-completed  piece  is  often  entirely  spoiled  by  opening  into  one  of  these  pockets,  or  the  completed 
jiiece  is  badly  defaced  by  the  subsequent  breaking  away  of  a  thin  skin  of  sandstone  and  the  dropping  out  of  the  clay. 
The  difficulties  which  arise  in  this  way  can,  of  course,  be  partly  overcome  by  having  all  the  cutting,  shaping,  aud 
tiuishing  done  at  the  quarries,  thus  saving  the  cost  of  trans])ortation  of  useless  pieces.  This  characteristic  of  the 
stoue  has  proved  a  great  drawback  to  its  general  use.  Many  exposures  from  which  the  stoue  could  be  readily 
quarried  aud  shipped  directly  upon  vessels  are  found  on  the  islands  of  the  Apostle  group,  and  some  are  found 
along  the  coast  of  Bayfield  and  Douglas  counties. 

At  Bass  island  (Apostle  islands)  a  large  quarry  was  opened  in  this  sandstone,  and  was  extensively  worked 
during  the  first  three  or  four  years  of  the  last  decade.  Quite  heavy  stripping  of  clay  is  required,  aud  below  this 
there  is  exposed  a  quarry  face  of  26  feet  of  good  stone ;  below  this  the  stoue  is  inferior.  In  this  depth  there  are 
three  layers  which  in  jjlaces  unite.  The  joints  are  iucliued  about  60°  and  are  sjiaced  about  50  feet  apart.  Between 
these  aud  within  the  beds  the  stone  is  uniform  in  texture  and  color,  and  without  seams  or  cracks.  It  is  of  very 
much  the  same  grade  as  the  Marquette  stoue,  but  free  from  its  vexatious  variations  of  color.  The  quarry  has  been 
abandoned  for  several  years,  and  was  uot  worked  during  the  census  year. 

Lower  JIag^esian. — The  Lower  Magnesian  limestone  forms  the  surface  stone  over  a  very  large  semicircular 
band  everywhere  skirting  the  wide  Potsdam  belt.  Its  beds  consist  largely  of  a  quite  siliceous  dolomitic  limestone, 
sometimes  nearly  pure,  the  siliceous  or  arenaceous  material  sometiu'.es  predominating.  In  a  great  many  localities  it 
furnishes  a  rather  rough  and  irregularly  but  heavily  bedded  limestone,  a  good  material  for  heavy  masonry,  and  it  is 
quarried  in  a  large  number  of  places,  though  nowhere  very  extensively.  lu  a  few  localities  a  very  excellent  building 
stone  has  been  ([uarried  from  it,  usually  from  its  lower  or  lowest  beds.  The  most  noteworthy  of  the  places  are  the 
southern  part  of  the  town  of  Westport,  Dane  county,  just  west  of  Bridgeport,  near  Prairie  du  Chien,  Crawford  county, 
and  at  the  summit  of  the  Mississipjii  JJiver  blulls,  in  the  vicinity  of  La  Crosse,  La  Crosse  (lounty,  and  northward  to 
a  point  across  the  river  from  Winona,  IMinnesota.  In  the  tow-n  of  Westport,  Dane  county,  is  a  number  of  <piarries 
of  considerable  size,  not  much  worked  during  the  ceusus  year,  which  were  nearly  all  opened  for  the  pur])ose  of 
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supiiljiiig  stoue  for  tlio  Insane  n().s])ital  building  lociitetl  in  that  township.  They  were  opened  in  the  lowest  beds 
of  the  Lower  Magnesian,  just  above  its  beds  of  separation  from  the  Potsdam.  Tlie  Yenhusen  quarry  has  supplied 
the  greater  part  of  the  stone  for  the  lios{)ital  building,  a  heavily-bedded,  compact,  hard  limestone  of  rather  line  but 
slightly  uneven  texture,  in  color  varying  from  very  light  straw  to  light  bufi'  when  dressed,  and  Laving  occasional 
small  sandpits.  This  stone  does  not  discolor  upon  exposure,  and  its  cliisd  marks  remain  after  more  than  20  year.s 
apparently  as  shai'p  and  definite  as  when  the  stone  was  first  built  into  the  wall.  This  quarry  is  a  very  difficult  one 
to  work  because  of  very  heavy  stripping. 

O'Malley's  (juarry,  li  miles  northwest  and  not  far  from  the  horizon,  furnishes  a  whiter,  clearer  stone.  A 
considei"able  thickness  of  good  rubble  stone  is  succeeded  by  some  heavy  beds,  28  inches  thick,  which  were 
quarried  for  the  face  stoue  of  the  United  States  court-house  and  post-office  at  Madison.  This  is  a  hard,  somewhat 
arenaceous,  white,  uniform-textured  stone,  which  an  exposure  of  over  ten  years  in  that  building  has  only  turned 
to  a  very  delicate  straw  color.  It  was  somewhat  hard  to  dress,  retains  its  chisel  marks  unchanged,  and  shows  no 
tendency  to  scale  off  on  the  dressed  surface. 

[The  trimmings  of  the  post-office  water-table  caps,  sills,  joints,  etc.,  are  of  selected  stone  from  one  of  the 
Joliet,  Illinois,  quarries,  and  have  scaled  off  in  large  thin  scales,  entirely  defacing  the  tool  marks.] 

This  stone  is  by  far  the  handsomest  stone  quarried  in  southern  Wisconsin,  except  at  Waukesha,  in  the  vicinity 
of  Milwaukee. 

There  are  se% eial  smaller  quarries  in  these  beds  and  numerous  places  in  the  locality  where  quarries  equally 
good  could  probably  be  opened.  The  Chicago  and  Northwestern  railway  traverses  the  town,  and  is  not  farther 
than  a  mile  from  these  quarries. 

At  the  Bridgeport  quarries,  near  Prairie  du  Chien,  the  Lower  Magnesian  limestone  is  also  quarried  quite 
extensively  in  Marsden's  quarry.  The  beds  quarried  cannot  be  many  feet  above  the  base  of  the  formations.  They 
have  a  ledge  near  the  crest  of  the  river  bluffs,  just  west  of  the  village,  which  is  there  perhaps  80  feet  above  the 
river,  and  dips  gradually  westward,  coming  to  the  level  of  the  river  valley  before  it  opens  upon  the  Mississippi 
river.  Numerous  quarries  have  been  opened  in  this  ledge  and  large  quantities  of  stone  removed,  but  all  the  quarries 
except  Marsden's  bave  been  abandoned,  and  an  examination  of  them  indicates  that  probably  none  of  them  could 
be  worked  profitably,  except  for  an  unusually  favorable  market.  One  or  two  places  remain  where  good  quarries 
could  probably  be  opened. 

The  stone  quarried  from  the  heavier  and  more  regiilar  beds  is  a  nearly  white,  somewhat  creamy-tintetl  limestone, 
which  does  not  iron-stain  or  change  much  upon  exposure,  except  to  take  a  slightly  gray  dust-colored  hue.  It 
dresses  rather  easily,  and  seems  to  harden  somewhat  on  exiiosure.  It  is  on  the  whole  an  excellent  stone  for  all  building 
purposes  where  a  very  fine  finish  is  not  required.  This  and  the  adjacent  quarries  furnished  the  stone  for  the  state 
capitol,  and  from  this  quarry  the  stone  for  the  extension  of  that  building,  now  in  process  of  construction,  is  taken. 
Large  quantities  of  dimension  stone  are  also  now  being  shipped  from  here  to  Minneapolis,  Minnesota,  and  much 
stone  furnished  for  bridge  work  upon  the  Prairie  du  Chien  and  River  divisions  of  the  Chicago,  Milwaukee,  and 
Saint  Paul  railway. 

On  the  bluffs  next  the  river  valley,  and  near  their  summit,  in  the  region  around  La  Crosse,  there  outcrops  and 
is  quarried  a  limestone  (lower  beds  of  Lower  Magnesian)  the  lower  beds  of  which  yield  a  clear,  creamy-white  tinted 
stone,  very  fine-grained  and  of  quite  uniform  texture,  which  makes  a  very  handsome  ornamental  building  stone. 
At  some  places  it  is  pitted  with  occasional  sand-holes,  but  at  others  stone  of  considerable  size  can  be  obtained  free 
fi'om  these  imperfections.  It  can  be  very  readily  worked  into  different  shapes  and  even  carved  in  fine  figures  in 
considerable  relief. 

There  are  doubtless  many  other  localities  where  these  lower  beds  of  this  formation  yield  equally  good  stones 
with  those  here  described,  but  no  other  extensive  quarries  have,  so  far  as  I  have  been  able  to  learn,  been  opened 
in  them 

Saint  Peter  sandstone. — ^The  Saint  Peter  sandstone  consists  almost  everywhere  of  somewhat  rounded 
siliceous  grains,  sometimes  entirely  uncemented,  forming  beds  of  very  pure  sand,  and  sometimes  cemented  to  a 
quite  hard  and  durable  stone,  which  is  everywhere,  however,  where  I  have  seen  it  exposed,  very  much  cut  up  by 
irregular  seams  or  joints,  themselves  filled  with  arenaceous  material  dividing  the  rock  into  angular  fragments. 
The  material  of  these  .seams,  however,  sometimes  cements  the  fragments  well  together.  The  rock  has  some  slight 
use  as  a  building  stone  in  the  town  of  Portland,  Jefferson  county,  and  in  the  southwestern  part  of  the  state,  but 
only  for  cellar-wall  puii)oses. 

At  Red  Rock,  in  the  valley  of  the  Pecatonica,  in  southern  Iowa  county,  near  Darlington,  there  is  a  remarkable 
esposuie  of  this  rock,  which  appears  to  have  been  an  upheaval. 

In  the  north  side  of  this  exposure  a  large  quarry  was  opened  in  1872  by  William  T.  Ilenry,  of  Mineral  Point, 
which  was  worked  only  one  season.  The  stone  was  shipi)ed  to  Chicago,  but  the  heavy  freight  charges  prevented 
the  business  from  paying,  and  the  quarry  has  remained  unworked  since.  Better  freight  lates  can  now  be  had  to 
Chicago  and  Milwaukee.  Some  of  the  stone  has  been  sent  to  Chicago  for  trial,  and  if  it  meets  with  favor  there 
the  quarry  is  likely  to  be  opened  on  a  large  scale.  The  stone  can  be  obtained  in  blocks  as  large  as  C  foot  cubes, 
apparently  without  flaws.    It  is,  however,  much  cut  u])  by  the  fine,  irregular  seams  alluded  to  above,  and  it  seems 
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doubtful  whetber  the  desirable  deep  tint  of  brown  is  tbe  color  of  more  than  a  suiall  i)ortiou.  The  stone  in  the 
railroad  cnt  approaches  a  brick-red  in  color,  and  this  grades  to  a  deeper  color,  nearly  brown  at  the  quarry  spot, 
bevond  which  it  gradually  passes  into  a  grayish-iiink.  It  is  in  general  api)earancc  much  the  handsomest  building 
stone  found  in  that  part  of  the  state,  but  some  considerable  stripping  of  worthless  stone  will  be  required  should 
the  quarry  be  extensively  worked. 

Trenton  GRorr. The  Trenton   gronp  in  Wisconsin  contains  two  rather  distinct  divisions — the  Trenton 

limestone  and  the  Galena  limestone. 

The  Trenton  limestone  or  blue  and  bnfi'  beds  furnish,  wherever  they  occur  in  the  southwestern  part  of  the  state, 
in  what  is  called  the  Lead  region,  an  excellent  and  durable  building  stone,  but  not  often  a  handsome  one.  The 
bufl"  beds,  the  lower,  occur  in  layers  from  G  inches  to  2  feet,  and  sometimes  thicker,  and  furnish  a  rather  coai'se, 
hard,  souunvhat  unevevdy-tcxtiu'ed  stone  which  is  not  difficult  either  to  quarry  or  to  shape  and  work.  Its  color, 
owing  to  uneven  leaching,  is  usually,  or  at  least  often,  blue  at  the  center  of  the  layer,  but  a  decided  buff  tVir  some 
inches  from  the  bedding-planes,  while  often  stone  taken  from  near  the  natural  surface  is  leached  throughout  to  a 
buff  color.  The  blue  beds  in  that  region  usually  furnish  a  very  thinly-bedded,  hard,  dark  grayish-blue  to  dark  drab, 
fine-grained,  often  fossiliferous  stone  of  prettj-  uniform  texture,  rarely  occurring  in  layers  thick2r  than  10  or  12 
inches  and  not  obtainable  in  very  large  blocks.  At  some  places  these  beds  remain  unchanged  by  leaching,  at  others 
the  leaching  affects  their  color  almost  as  much  as  it  does  the  buff  beds.  They  furnish  very  hard,  durable  stones, 
which  are  very  hard  to  dress,  but  take  a  very  fine,  soft-feeling  polish,  and  often,  because  of  the  fossils  included, 
present  a  very  handsome  appearance.  These  beds  have  been  considerably  worked  at  many  points  in  the  Lead  region, 
as  at  Mineral  Point,  Darlington,  Mifflin,  Platteville,  Highland,  etc.  There  are,  so  far  as  I  could  learn,  no  quarries 
now  worked  on  a  sufficient  scale,  or  enough  distinguished  in  former  working  from  hundreds  of  others,  to  warrant  a 
special  report. 

In  the  adjoining  parts  of  Saint  Croix  and  Pierce  counties  there  is  a  considerable  area  where  the  bluffs  are 
everywhere  capped  by  the  Trenton  limestone,  often  only  the  buff  beds;  and  this  is  quarried  in  a  number  of  plaees, 
notably  at  Gibson's  (piarry,  near  Hudson,  and  in  ^Yalker's  quarry,  at  Eiver  Falls.  They  present  here  almost 
exactly  the  same  physical  characteristics  as  in  southwestern  Wisconsin,  and  furnish  an  excellent  and  durable 
though  not  a  handsome  building  stone.  Owing  to  their  position  close  to  the  surface  the  beds  are  more  generally 
leached  to  a  solid  buff  color. 

In  the  southeastern  and  eastern  portions  of  the  state  the  blue  and  buff  beds  present  very  little  marked  difference 
in  texture  and  physical  characteristics,  the  heavier  and  more  regular  beds  being  still  characteristic  of  the  lower 
beds  or  buff,  and  that  being  much  the  more  profitable  portion  of  the  formation  for  quarrying.  The  blue  beds 
generally  furnish  little  or  no  material  fit  for  other  than  the  commonest  masonry,  while  deep  quarrying  into  the  bufl 
(away  from  the  originally-exposed  surface)  often  develops  a  bluish  graystone  of  rather  rough,  uneven  texture,  but 
suitable  for  a  fair  quality  of  the  ordinary  ornamental  building  stone.  The  quarries  in  these  beds  in  the  eastern  and 
southeastern  parts  of  the  state,  upon  which  special  report  has  been  made,  are  those  at  Beloit,  at  Janesville,  and  at 
Neenab  and  Menasha.  Along  the  line  of  its  outcrop,  as  it  passes  from  the  northeastern  part  of  the  state  southwest 
and  then  bends  to  the  westward  and  southwest  ward,  and  also  where  it  outcrops  in  the  Lead  region,  are  very 
arenaceous  small  quarries. 

The  upper  bed  of  the  Trenton  group,  the  Galena  limestone,  is  the  surtace  formation  over  a  large  area  in  the 
Lead  region  and  extends  in  quite  a  wide  band  southeastward  into  Illinois,  then  bends  to  the  northward  nearly 
parallel  with  lake  Michigan,  and  at  a  distance  of  from  2o  to  50  miles  inland  to  and  across  the  state  line  into  northern 
Michigan. 

In  the  central  and  eastern  riart  of  the  Lead  region  the  stone  of  this  formation  is  everywhere  of  the  same  brown 
or  yellow  coloi",  often  uuich  iron-stained,  and  also  somewhat  rotten  and  honey-combed  throughout  with  large  cavities 
often  an  inch  or  more  in  diameter,  almost  everywhere  unfit  for  any  building  purpose,  though  sometimes  compact 
enough  for  rough  cellar-wall  work,  and  is  occasionally  used  for  that  purpose. 

There  are  several  horizons,  however,  at  which,  when  it  is  exposed,  it  furnishes  an  excellent,  heavily-bedded, 
rather  coarse-textured,  strong  and  durable  building  stone,  well  fitted  for  ordinary  and  heavy  masonry.  These 
beds  outcrop  at  Cassville  and  along  the  Mississippi  IJiver  bluffs  in  western  Grant  county,  and  in  numerous  other 
places  in  that  part  of  the  Lead  region. 

In  the  southeastern  i)art  of  the  state  for  some  (iO  miles  north  of  the  state  line  the  Galena  limestone  has  the  same 
physical  characteristics  as  distinguish  it  in  the  central  part  of  the  Lead  region. 

At  Watertown,  however,  beds  of  sufficient  firmness  and  freedom  from  honey-combing  are  found  to  furnish  a 
fair  building  material.  Prom  here  northward  the  stone  gradually  undergoes  a  change,  mainly  through  the  addition 
of  argillaceous  material,  which  vt-ry  materially  affects  for  the  better  its  appearance  and  usefulness  as  a  building 
stone. 

At  Waupun  a  large  quarry  was  once  worked  in  this  formation,  which  furnished  an  excellent  coursing  stone. 

At  Oshkosh  are  two  large  quarries  which  furnish  a  dark  drab  stone  of  considerable  hardness  and  durability, 
but  which  dresses  with  much  dilficulty,  and  has  been  little  used  heretofore  for  facing  or  for  ornamental  purposes. 
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Xortbward  from  here  there  are  uo  noteworthy  quarries  in  this  formation  until  wc  reach  tlie  rapids  in  the  Fox 
river  at  Kaukauna,  where  hirjije  quarries  have  been  opened  and  great  quantities  of  unusually  large  dimension  stone 
taken  out.  Here  is  oi)portunity  for  opening  many  extensive  quarries  in  stone  of  a  most  excellent  character  for  all 
mason  work,  except  that  i-equiriug  the  very  finest  of  finish. 

Many  of  the  government  locks  on  the  Fox  river  have  been  built  with  this  stone  and  others  are  to  be  built. 

The  stone  is  a  medium-textured,  light  drab  or  gray  limestone,  and  occurs  in  beds  from  G  to  30  inches  thick,  from 
any  one  of  which  it  can  be  split  in  almost  any  required  size,  and  it  can  be  quarried  for  dimension  material  almost 
if  not  quite  as  cheaply  as  for  rubble. 

The  quarries  at  Duck  creek,  on  the  Chicago  aud  Xorthsvestern  railway,  near  Green  Bay,  arc  in  exactly  similar 
rock,  aud  have  furnished  the  railway  with  large  quantities  of  a  most  excellent  stone  for  bridge  purposes. 

XiAGAEA  GROUP. — The  Cincinnati  shales,  i.  e.,  limestones,  furnish  uo  building  stone.  The  only  Upper  Silurian 
formation  in  \Yisconsiu  furnishing  any  building  stone  is  the  Niagara  limestone.  This  formation  is  the  surface  rock 
in  a  strip  of  country  30  to  50  miles  wide  along  the  shore  of  lake  Michigan.  There  are  four  well  recognized  subdivisions 
of  the  formatiou,  which  maintain  the  characteristics  with  considerable  persistency  throughout  the  whole  country 
where  the  formation  is  exposed :  1.  Guelph  beds;  2.  Eacine  beds;  3.  Waukesha  beds;  4.  Mayville  beds. 

The  lower  of  these,  the  Mayville  beds,  forming  the  surface  rock  in  the  country  adjoining  that  immediately 
underlaid  by  the  Galena  limestone,  contain  some  beds  which  furnish  stones  fit  for  ordinary  building  purposes,  but 
no  especially  noteworthy  quarries.  In  the  upper  part  of  these  beds  there  is,  in  some  places  in  Fond  du  Lac  county 
aud  the  counties  immediately  adjoining,  a  very  pure  calcareous  sandstone,  whose  occurrence  has  been  mentioned 
in  the  reports  upon  the  quarries  in  the  vicinity  of  Fond  du  Lac.  It  is  a  pinkish-gray  stone  of  varying  compactness, 
which  cuts  with  very  great  ease  and  seems  to  harden  some  upon  exposure.  It  would  be  a  valuable  building  stone 
but  for  the  fact  that  no  spot  has  yet  been  found  yielding  a  large  quantity  of  stone  of  even  a  tolerably  uniform 
character,  or  from  which  pieces  of  large  size  could  be  taken  out. 

The  Waukesha  beds  throughout  Waukesha  county  furnish  a  hard,  compact,  very  light  drab,  sometimes  nearly 
white  dolomitic  limestone,  which  yields  au  excellent,  fine- appearing,  and  durable  building  stone  suitable  for  all 
grades  of  construction.  It  is  quite  a  hard  stone  to  cut  and  finish,  but  presents  a  handsome  appearance  when  dressed. 
The  typical  occurrence  of  these  beds  is  in  very  thin  sheets,  from  1  inch  to  0  inches  tiiick,  very  well  fitted  for  flagging,. 
but  these  often  unite  to  form  much  heavier  ones,  furnishing  stones  of  almost  any  ordinarily  required  size.  The 
quarry  of  the  Hadfields,  at  Waukesha,  is  the  largest  and  most  worked,  and  sends  considerable  quantities  of  stone  to 
Milwaukee  and  many  other  Wisconsin  towns.  In  the  quarries  owned  by  these  gentlemen  the  typical  Waukesha 
beds  yield  flagging  stones  and  heavily-bedded  building  stone.  Throughout  the  country  where  these  beds  occur  are 
numerous  excellent  quarry  spots  awaiting  development.  South  of  this  point  there  is  a  considerable  quarry,  2  miles 
from  Genesee  station,  which  furnishes  some  stone  rather  easier  to  work  and  somewhat  freer  from  slight  defects 
than  the  Waukesha. 

Xorthward  also  from  Waukesha  these  beds  have  been  worked  at  a  number  of  places  aud  furnish  fine  flagging: 
material  especially.  In  the  country  to  the  northward  where  these  beds  emerge  from  under  their  intermediate  heavy, 
drift  covering  their  stratigraphical  equivalent  presents  three  very  well-marked  divisious,  the  first  only  of  which, 
furnishes  any  considerable  amount  of  valuable  building  stone.  This  division,  called  Byron  beds,  from  having  its 
most  marked  exposures  in  the  town  of  Byron,  Fond  du  Lac  county,  forms  in  that  county  what  is  called  "  the  ridge" 
and  "the  ledge",  a  considerable  rise  of  ground,  with  an  abrupt  and  rocky  western  f;ice,  which  runs  southward, 
swinging  somewhat  westwardly,  just  east  of  Fond  du  Lac,  and  which  is  quarried  at  numerous  places  near  that  city, 
as,  notably,  at  Eden  and  Oak  Centre,  and  at  Sylvester,  in  Green  county.  Here  good  budding  stone — a  compact, 
medium  to  fine  textured  aud  quite  homogeneous  limestone — is  obtained  for  ordinary  and  ornamental  purposes,, 
though  somewhat  hard  to  shape,  and  fine  flagging. stone  of  any  required  thickness  between  1  inch  and  8  inches. 
Many  quarries  have  been  opened  in  the  ledge,  but  only  a  minute  fraction  of  the  easily-quarriable  stone  has  been 
as  yet  uncovered.  These  beds  pass  to  the  east  of  lake  Winnebago,  through  Calumet  county,  where  they  occun 
in  places  as  a  very  pure  white  and  sometimes  handsomely-mottled  stone,  Mhich  is  locally  called  marble,  and  cau 
be  polished  fairly  well,  i>resenting  a  handsome  appearance  and  being  well  fitted  for  ornamental  building  stone. 
The  two  upper  di^isious  furnish  very  little  material  fit  even  for  ordinary  building-  purposes. 

The  Eacine  beds,  which  rest  upon  the  Waukesha  beds  at  the  south  and  the  upper  coal  beds  at  the  north,  are 
the  surface  rock  along  and  parallel  to  lake  Michigan,  from  the  state  line  on  the  south  to  the  extreme  end  of  Door 
couuty  on  the  north,  attaining  in  places  a  width  of  30  miles.  They  are  beds  of  quite  pure  dolomitic  limestone,  and 
present  a  great  variety  of  texture  and  structure,  from  a  porous,  granulai-,  and  irregularly -bedded  to  a  fine,  couq)act, 
homogeneous,  and  evenly-bedded  rock.  They  are  very  extensively  quarried,  and  fitrnish  most  excellent  common 
and  fine  building  material  at  a  great  many  points,  notably  at  Milwaukee,  Cedarburg,  Grafton,  Sheboygan,  and 
Manitowoc.  The  Eacine  quarries  in  these  beds  have  furnished  large  quantities  of  ordinary  building  stone  ami 
stone  for  lime,  but  very  little  material  well  fitted  for  ornamental  and  the  finer  classes  of  stones.  The  Milwaukee 
quarries  furnish  every  grade  of  building  material  and  almost  any  necessary  size,  and  are  remarkable  for  the  great 
depth  of  excellent  building  stone  which  their  working  has  developed. 
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'I'lic  Chu'litli  bi'ils,  foniiiiiy  the  iippcruiost  series  of  the  Niagara  group,  have  pretty  nuicli  the  same  general 
physical  eliaracteristics  as  the  Kaeiiie  beds  upon  which  they  rest.  lu  a  miiiibcr  of  places  they  furnish  excellent 
building  stones,  similar  to  those  of  the  Kacine  beds.  They  skirt  the  shore  of  lake  ."Michigan  as  far  north  as  Kewaunee 
county,  and  are  somewhat  tpiarried  at  Cedarburg  and  Grafton,  and  at  Sheboygan. 

The  Niagara  group  as  a  whole  furnishes  by  far  the  largest  number  of  extensive  (juarries  of  any  I'ormation  in 
the.  state,  and  almost  the  oidy  ones,  except  the  few  in  the  Archican,  in  which  the  depth  of  excellent  stone  is  more 
than  a  few  feet,  and  which  therefore  warrant  the  exi)enditure  of  large  sums  of  money  in  removing  the  covering. 
For  this  reason  the  number  of  places  in  this  formation  where  (juarries  can  be  jn-olitably  worked  is  very  large. 

None  of  these  quarries  as  yet  oi)ened  are  in  convenient  proximity  to  the  lake,  so  that  the  development  of  these, 
as  well  as  of  all  those  valuable  Archa-an  quarries  inland,  will  depend  ujion  transportation  facilities  furnished  by 
railroad  companies. 

ARCH.EAN. 

The  vast  area  in  northern  central  Wisconsin  which  is  underlaid  by  the  Archtean  rocks  is  almost  everywhere 
covered  with  an  irregular  but  heavy  covering  of  glacial  drift,  and  there  are  large  areas  where  rock  exposures  are 
very  rare.  A  large  part  of  the  stones  of  this  formation  are  of  a  character  unfit  for  building  or  ornamental  puqjoses. 
Several  localities  have,  however,  been  pointed  out  by  Professor  II.  D.  Irving  in  his  report  upon  the  geology  ol 
central  Wisconsin  {Wisconsin  Geological  Report,  Yol.  II)  as  Likely  to  furnish  valuable  building  aud  ornamental 
rocks. 

At  Little  Bull  falls,  ou  the  Wisconsin  river  at  Mosinee,  i\Iarathou  county,  are  large  rock  exposures  of  a  greenish- 
gray  mottled  syenite,  much  of  which  would  furnish  a  handsome  and  excellent  building  and  ornamental  stone,  and 
which  could  be  quarried  with  great  ease.  A  very  similar  rock  is  found  ou  the  Eau  Claire  river,  at  the  crossing  ot 
the  Stevens  Point  and  Wausau  road,  but  is  here  coai'ser  than  that  variety  of  the  Little  Bull  Falls  syenite  which  is 
best  fitted  for  building  purposes. 

A  short  distance  west  of  Wausau,  in  the  southeast  quai-ter  of  section  21,  township  29,  range  7  east,  is  a  small 
granite  quarry  owned  by  !Mr.  Kolter,  on  which  a  special  report  has  been  made.  The  stone  has  some  considerable 
local  value.  The  ridge  upon  which  this  quarry  is  located  extends  3  or  4  miles.  A  rock  very  similar  to  this  is  also 
found  ou  the  south  side  of  the  valley  of  Little  Eib  river,  on  the  southeast,  quarter  of  section  29  in  the  same  township, 
but  it  is  not  exposed. 

At  the  falls  of  Eib  river  there  is  found  a  heavily-bedded  greenish  syenite,  which  breaks  readily  into  rectangular 
blocks. 

In  the  valley  of  the  Wisconsin  river,  around  Grand  Eapids,  Wood  county,  there  are  numerous  exposures, 
natui'al  and  artificial,  of  reddish  granites,  some  of  which  could  be  easily  quarried  for  building  stone,  but  most  of 
them  show  a  decided  tendency  to  decompose  upon  exposure.  At  Grand  Eapids  there  is  exposed  in  the  bed  of  the 
river,  at  low  water,  a  deep  red,  handsome  granite,  which  would  probably  have  considerable  value  as  a  building 
stone,  and  could  be  quaiTied  quite  readily  during  times  of  low  water.  The  amount  of  quan-iable  rock  is  not, 
however,  very  gTcat. 

In  the  valley  of  Yellow  river  are  some  exposures  which  merit  special  attention. 

In  Hemlock  creek,  at  the  crossing  of  the  wagon-road  from  Grand  Eapids  to  Dexterville,  is  a  fine-grained,  flesh- 
colored  granite,  which,  though  showing  some  tendency  to  weather  and  even  to  stain,  would  furnish  a  very 
handsome,  readily-dressed  rock. 

On  Yellow  river,  at  Big  Bull  falls,  on  sections  15  and  IG,  township  24,  range  3  east,  are  large  exposures  of  a 
medium-grained  red  granite  extending  along  the  bed  and  banks  for  a  quarter  of  a  mile.  It  is  an  unusually 
fine  stone,  taking  a  handsome  polish.  Polished  specimens  were  exhibited  in  the  Wisconsin  collection  at  the 
centennial  exhibition  at  Philadelphia,  where  they  were  regarded  as  among  the  finest  of  the  polished  granites 
exhibited. 

On  section  3,  townshii)  22,  range  3  east,  3  miles  north  of  Dexterville,  there  is  in  the  bed  of  the  river  a  greenish- 
gray  quartz-i)orphyry  similar  in  texture  to  those  of  the  isolated  Archsean  patches  in  the  southern  part  of  the 
state. 

At  Black  Eiver  Falls  there  is  in  the  bed  and  along  the  bank  of  the  river  a  continuous  and  large  exposure  of 
medium-grained  pinkish  granite.  There  are  several  spots  where  extensive  quarries  could  be  oi)ened.  The  Chicago, 
Milwaukee,  Saint  Paul,  aud  Ohio  railroad  crosses  the  river  at  the  town,  and  convenient  facilities  for  loading  aud 
transporting  the  granite  could  probably  be  arranged  for.     Si)ecimens  of  this  rock  were  tAken. 

On  Black  river,  in  the  streaui,  about  1  mile  above  Black  Eiver  station,  is  a  ledge  25  feet  high  and  150  feet 
long  of  fine-grained,  dark  reddish  granite. 

Above  the  mouth  of  its  ea.st  fork  there  are  exposures  and  ledges  of  rod  granite  as  far  as  to  French's  mill,  in 
section  25,  township  23,  range  3  west.  At  the  mill  the  exposures  are  large;  the  stone  is  reddish,  fine-grained, 
and  uniform-textiu-ed,  and  would  make  a  handsome  building  material. 


DESCRIPTIONS  OF  QUARRIP:S  AND  QUARRY  REGIONS.  235 

Tlireo-quarters  of  a  mile  west  of  Neillsville,  where  the  wagon-roiwl  crosses  Black  river,  on  soutliwest  quarter 
of  section  15,  township  24,  range  2  west,  is  a  fine  grained,  light  pinkish,  slightly  gneissoid  and  very  (piartzose 
granite,  hard  and  compact,  and  which  appears  to  be  a  very  fine  ornamental  granite. 

Tlie  jrueissoiil  aud  red  granites  of  }ilack  aud  Yellow  rivers  resemble  cue  another  clcsely  and  appear  to  be  directly  eoiitiuuous  with 
one  another  underneath  the  sandstone,  which  nearly  everywhere  between  the  two  rivers  is  the  surface  rock.  Occasionally  the  crystalline 
rocks  eome  to  the  surface  in  the  interval,  and  are  then  of  the  same  character  as  in  the  rivers,  as  for  instance  on  O'Neill's  creek,  in  section 
lti2,  in  township  24,  range  1  west,  Clark  e<ninty,  where  red  granite  is  exposed ;  and  on  a  liif;h  bhift'in  the  northeastern  part  of  township  23, 
range  2  east,  whose  upper  portions  are  reported  to  be  of  red  granite,  with  sandstone  layers  at  lower  levels,  (a) 

These  notes  show  quite  conclusively  that  there  is  in  the  southern  and  southwestern  parts  of  the  main 
Archsean  area  of  central  Wiscon.sin  aud  its  branches  a  large  number  of  localities  where  are  found  granitic  and 
syenitic  rocks  of  excellent  quality  for  building  and  ornamental  purposes,  in  many  of  which  the  rock  can  be  readily 
quarried,  and  it  seems  probable  that  in  coarse  of  time  these  stones  will  find  their  way  into  the  market. 

Beside  the  main  Arch.iean  area  there  are  in  the  southern  centi'al  part  of  the  state  a  number  of  small  patches  or 
islands  of  granite,  quartz-porphyry,  and  quartzite  projecting  through  the  overlying  Silurian  rocks.  Previous  to 
the  census  year  no  regular  (juarrying  had  been  done  in  these  rocks,  but  at  the  close  of  that  year  a  great  demand 
arose  in  Chicago  for  paving  stones  of  a  durable  character,  which  led  to  the  opening  and  working  for  that  purpose 
of  several  quarries  in  these  outlines,  which  happened  to  lie  near  the  means  of  transportation  to  that  city. 

Owing  to  their  nearness  to  the  thickly-settled  portions  and  great  cities  of  Wisconsin  aud  Illinois,  and  to  means  of 
transportation,  these  small  areas  all  seem  likely  to  sooner  or  later  become  important  centers  of  the  quarrying  industry. 

At  the  present  time  the  most  important  quarry  of  these  areas  is  that  at  Montello,  wliere  a  medium-grained, 
dark,  rather  dull  pink  granite  is  quarried.  It  was  first  opened  chiefiy  to  obtain  paving  stones  for  Chicago,  but  has 
from  the  first  furnished  considerable  quantities  of  building  and  ornamental  granite.  The  stone  takes  a  fine  polish, 
but  owing  to  its  small  grain  and  the  even  distribution  of  the  constituent  minerals  its  appearance  is  not  as  showy  or 
handsome  as  that  of  many  other  granites.  It  is  a  very  durable  aud  reliable  stone,  having  also  apparently  great 
strength.     The  extent  of  qnarriable  rock  is  very  great. 

The  quarry  near  the  village  of  Waterloo,  Jefierson  county,  in  an  outline  of  nearly  white  quartzite,  is  perhaps  next 
in  im])ortauce.  It  furnishes  as  yet  only  paving  stones  and  macadam  material.  The  leaving  blocks  are  split  more 
smoothly  and  regularly  than  any  others  I  have  seen  in  Chicago  from  the  east  or  from  Wisconsin.  They  apjiear 
harder  and  likely  to  be  more  durable  than  those  from  the  Montello  quarry.  An  attempt  is  being  made  to  get  this 
stone  out  in  large  blocks  adapted  for  building  and  ornamental  purposes. 

A  quarry  has  been  opened  in  the  Mouudville  quartzite-porphyry,  which  also  is  worked  only  for  paving  blocks, 
all  of  which  have  as  yet  been  sent  to  Chicago.  Monroe  street,  from  State  street  to  Wabash  avenue,  in  that  city, 
has  been  paved  with  it.  The  stone  is  very  hard  and  well  suited  for  that  purpose,  and  blocks  out  easily  though 
somewhat  raughly  into  pieces  of  requisite  size.  The  stone  takes  a  very  handsome  polish  and  is  very  dark,  almost 
■black,  when  so  finished. 

Some  5  or  6  miles  from  Portage,  at  the  east  end  of  the  ranges,  a  quantity  of  jasper  has  been  taken  out,  and  some 
•citizens  of  Portage  are  experimenting  with  it  to  learn  its  value.  The  pieces  taken  have  been  handsomely  poli-shed 
and  i)resent  the  appearance  of  beautifully-grained  dark  mahogany.  I  have  been  unable  to  learn  whether  the 
locality  yields  large  quantities  of  this  stone,  and  whether  it  can  be  obtained  in  blocks  of  considerable  size,  but  I  judge 
from  leports  that  the  only  diflBculty  anticipated  by  the  owners  is  that  of  properly  shaping  the  pieces  taken  out. 

The  following  description  includes  fuller  statements  as  to  some  localities  already  named: 

On  the  line  of  the  Wisconsin  Valley  railroad,  between  Centralia  and  Junction  City,  are  several  deep  cuttings, 
which  expose  usually  crumbling  and  partially-decomposed  laminated  gneissie  rocks.  The  exposures  are  very  poor 
and  the  rock  is  generally  out  of  i)osition.  About  3i  miles  north  of  Centralia  is  a  cutting  400  feet  long,  through  a  rather 
fine  grained,  granular-textured,  pinkish  granite.  This  rock  consists  of  brownish,  translucent,  granular,  glassy 
quartz  largely  predominating ;  pinkish  bright -lustered  feldspar,  and  fine  black  mica  sparsely  but  unifonnly 
scattered.     It  would  dress  readily,  but  shows  some  tendency  to  weather  and  iron  stain.    ■ 

At  Little  Bull  falls,  on  the  Wisconsin  river  at  Mosinee,  Sec.  29,  T.  27,  11.  7  E.,  Marathon  county,  are  quite 
large  rock  exposures.  The  river  here  is  divided  into  two  widely-separated  channels  by  a  high,  rocky  island  about 
a  quarter  of  a  mile  in  width.  On  its  northeast  end  this  island  is  itself  cut  by  several  smaller  channels,  dry  at  low 
water,  which  show  high  walls  of  bare  rock.  Most  of  the  water  of  the  river  passes  through  the  easternmost  channel, 
which  in  one  i^lace,  for  a  distance  of  130  feet,  is  a  gorge  only  35  feet  wide.  The  main  fall  of  the  river  was  formerly 
in  this  gorge,  but  has  lately  been  moved  down  stream  by  a  dam  erected  below.  The  rocks  of  the  various  exposures 
at  this  place  are  all  closely  allied  aud  may  be  designated  by  the  general  term  of  syenite.  They  are  all  characterized 
by  the  presence  of  much  greenish-black  amphibole  and  white  striated  feldsjiar,  the  quartz,  though  present,  being 
always  subordinate.  Two  general  kinds  Mere  noted.  The  prevailing  rock  is  a  moderately-coarse  grained, 
highly-crystalline  .sj-enite,  with  a  greenish-gray  mottled  appearance,  and  without  any  sign  of  i>arallel  arrangement 
of  the  various  ingredients,  which  are  uiiiformly  intermingled.  On  a  weathered  surface  this  rock  appears 
greenish  to  white,  the  latter  color  being  due  to  a  kaolinization  of  the  leldspar.  On  a  fresh  fracture  the  two 
main  ingredients   are  readily  perceptible  to  the  naked  eye.     The  hornblende  is  usually  of  a  bright-lustered, 
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•^rc»'i)isli-bliu;k  color;  the  loUlspar  I'aet'ts  aio  cominonl.v  white,  transliiri'iit,  and  bi-aiitiriillv  sUialcd,  as  can 
readily  be  seen  with  an  ordinarj-  lens.  Jlore  rarely  ])inkis]i  feldsjjar  occurs.  That  variety  of  this  lock  whicii  has 
a  medium  degree  of  coarseness  presents  a  very  handsome  ai)i)earaiu;e  on  a  dressed  surl'ace,  and,  since  it  sliows 
no  tendency  to  iron-stain  or  deeomi)Ose,  might  make  a  valuable  building  stone.  The  second  variety  found  here 
is  very  nnich  liner  in  grain,  and  of  a  dark  greeni.sh-gray  color,  showing  the  crystalline  texture  only  uudcr  I  lie 
lens,  and  then  not  plainly.  It  is  evidently  merely  a  phase  of  the  coarser  rock.  It  occurs  both  iu  small  einbcddtil 
patches  and  in  large,  distinct  outcrops.  According  to  the  microscopic  examination  these  liner  kinds,  while 
having  the  same  ingredients  as  the  coarser,  show  a  larger  iirojiortion  of  hornblende,  and  may  be  designated 
as  "  hornblende  rock".     Chlorite  ajipears  to  occur  in  all,  more  esi)ecially  in  the  liner  kinds,  as  an  accessory. 

On  the  Eau  Claire  river,  at  the  crossing  of  the  Stevens  Toint  and  Wausau  road.  Sec.  7,  T.  28,  R.  8  E.,  there  is 
a  fiill  over  coarse  pinkish  syenite  resembling  that  on  the  Wisconsin  river  near  the  Mosinee  hills,  and  also  the 
prevailing  syenite  at  Big  Bull  falls,  a  short  distance  northward. 

On  the  upper  Eau  Claire,  iu  Sec.  4,  T.  29,  H.  10  E.,  are  exposures  of  a  very  coarse,  rough-textured,  feldspathic- 
granite,  consisting  of  pink,  eleavable  feldspar,  very  large-llaked  black  mica,  and  gray  quartz. 

Westward  from  Wausau,  iu  T.  29,  R.  7  E.,  a  number  of  outcrops  occur.  Xear  its  south  line  this  town  is 
traversed  by  Rib  river.  In  Sees.  21,  22,  27,  and  28  there  is  high  ground  trending  north  and  south,  which  rises  from 
200  to  .'500  feet  above  the  Wisconsin  at  Wausau.  In  the  S.  E.  qiuirter  of  Sec.  21,  on  the  south  slope  of  i)art  of 
this  ridge,  a  ])eculiar,  fine-grained  feldspathic  rock  is  exposed  and  is  (piarried  to  some  extent  on  Mr.  Kolter's 
land.  This  rock  has  a  brownish-pink  color,  the  least  weathered  i)ort)ons  .showing  a  grayish  tinge;  it  is  rather 
tine  grained,  and  has  a  marked  granular  texture,  looking  almost  like  a  mechanical  rock.  The  most  abundant 
ingredient  is  a  ])inkish  feldspar  iu  eleavable  fragments  up  to  one-twentieth  of  an  inch  across.  With  this  is  much, 
granular  brownish  quartz,  and  a  little  blackish  mica  iu  line  tiakes,  making  the  rock  a  granite.  No  arrangement 
of  the  minerals  iu  i)arallel  lines  is  ])erceptible.  In  the  quarry  the  rock  is  seen  to  be  nearly  horizontal,  dipping 
not  more  than  10°  in  a  due  south  direction.  A  total  thickness  of  about  3  feet  was  seen.  Large  thin  slabs,  from 
2  to  4  inches  thick,  splitting  otl' parallel  to  the  bedding,  can  be  obtained. 

Near  Single's  mill,  iu  the  north  ])art  of  the  S.  E.  quarter  of  Sec.  29,  iu  the  same  township,  and  on  the  edge  of  a  part 
of  the  same  high  ground,  are  exposures  of  a  whitish,  slaty,  granular  quartzite,  iu  places  iron-stained.  Under  the 
magnifying  glass  this  rock  is  seen  to  be  made  up  of  rounded  grains  of  glassy  quartz,  aud  some  few  places  were  noted 
where  the  variety  with  granular  texture  grades  into  a  non-granular,  glassy  quartz.  Scales  of  silvery  mica  occur  on 
the  surfaces  of  laminae.     The  bedding  structure  is  distinct,  and  shows  a  strike  of  N.  75°  E.  aud  dip  of  50°  S.  E. 

About  half  a  mile  from  this  place,  aud  on  the  south  side  of  the  valley  of  Little  Rib  river,  S.  E.  quarter  of  Sec.  29, 
the  northeast  face  of  the  ridge  shows  quartzite  in  large  exposures.  The  rock  here  is  glassy,  translucent,  and 
occasionally  iron-stained,  resembling  that  of  Rib  hill.  The  bedding  is  obscure.  On  the  slope  of  the  hill  below,  the 
roots  of  the  trees  of  a  heavy  windfall  have  upturned  numerous  fragments  of  a  brownish-pink,  granular-textured 
feldspathic  rock,  similar  to  that  at  Kolter's  quarry  in  Sec.  21.  Haifa  mile  northeast  on  the  north  face  of  the  same 
elevation,  N.  E.  quarter  of  S,  E.  quarter  of  Sec.  30,  a  high  ledge  shows  the  same  feldspathic  rock,  striking  N.  80°  E. 
aud  dipping  50°  X.  W. 

At  the  falls  of  Rib  river,  S.  E.  quarter  of  Sec.  28,  T.  29,  R.  5  E.,  are  large  exposures  of  greenish  chloritic  schist 
aud  syenite.     On  the  south  side  of  the  river,  at  a  point  near  the  lower  left-hand  corner  of  Fig.  18,  is  a  rocky  jioiut 

about  15  feet  high,  showing  heavily  but  distinctly  bedded  greenish  syenite, 
dipping  20°  E.  and  striking  N.  8°  W.  The  uppermost  layer,  about  3  feet 
thick,  is  moderately-coarse  grained,  mottled  green  aud  graj-,  weathering 
white.  To  the  lens  it  shows  much  grayish  quartz,  gieen  amphibole,  and 
white  altered  feldspar,  the  last  least  abundant,  though  coarsest  of  the  three. 
In  some  specimens  greenish  chlorite  accompanies  the  hornblende.  The 
next  layer  below,  i  feet  thick,  is  a  very  much  liner  grained,  almost  aphanitic, 
greeuisli-gray  rock,  containing  apparently  a  good  deal  of  chlorite.  The 
weathered  surface  is  white,  with  numerous  green,  epidote-colored  blotches. 
Microscopic  examination  shows  that  the  ingredients  of  this  flne-graiued  rock 
are  the  same  as  those  of  the  coarser  one  above,  but  that  the  amphibole  aud 
feldspar  are  both  more  altered.  This  rock  breaks  out  very  readily  into 
rectangular  blocks,  the  ])lanes  of  easiest  cleavage  lying  at  right  angles  to 
the  bedding.  The  lowest  layer,  3  feet  thick,  is  again  of  coarse  variety  like 
that  of  the  uppermost  bed. 

At  Hcudock  creek,  at  the  crossing  of  the  wagon  road  from  (irand  Rai)ids 
to  Dexterville,  in  the  N.  E.  quarter  of  the  S.  E.  quarter  of  Sec.  5,  T.  22,  R. 
i  E.,  are  ledges  of  rather  line  grained,  flesh-colored,  gneissoid  granite. 
Translucent,  wine-colored  quartz,  and  pinkish  orthoclase,  in  small  brilliant  facets,  make  up  most  of  the  rock;  the 
mica  is  sparse,  in  fine,  green-black  flakes,  which  have  a  distiiu-t  linear  arrangement.  This  rock  is  a  handsome  one, 
and  would  probably  dress  well,  though  showing  some  tendency  to  weather  aud  iron  stain.  The  bedding  directions 
appear  to  show  a  strike  of  N.  60°  E.  and  a  dip  of  70°  S.  E. 


Fig.  18. 


Section  en  trie  line  BCDE. 

EOCK  OCCURRENCES  AT  THE  I'AI,I.S  OF  Rin  RIVE!!. 

Scale,  1  incU=50  feet. 
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On  Yellow  river  itself,  the  soiitberninost  Arclireaii  exposure  is  to  be  seen  about  2  miles  north  of  Dexterville,  in 
the  X.  half  of  Sec.  14,  T.  22,  E.  3  E.  The  rock  here  is  iiiediuui-srciiiied,  pinkish,  (juartzose,  gueissoid  granite 
composed  chiefly  of  limpid  quartz  and  orthoclase  feldspar,  the  former  the  most  abundant.  Mica  is  present  in  fine 
black  scales  arranged  in  parallel  lines.  The 
strike  appears  to  be  N.  55°  W.  and  the  dip  00° 
S.  W.  Xear  the  top  of  the  river  bank,  which 
rises  directly  from  the  granite,  thinly-bedded, 
friable,  horizontal  saud.stone  is  exposed. 

On  Sec.  3,  T.  22,  E.  3  E.,  3  miles  north 
of  Dexterville,  there  are  large  flat  ledges  of 
gneiss  in  the  bed  of  the  river,  bounded  on 
the  north  by  quartz-porphyry.  The  gneiss 
is  very  fine  grained,  laminated,  dark  gray 
to  black  in  color,  and  consists  of  a  black 
mineral  (mica,  hornblende,  or  both),  in 
small  brilliant  flakes;  and  whitish  quartz  and 
feldspar.  Its  weathered  surface  is  earthy 
and  of  a  dirty  white  color,  but  shows  the  flue 
lamination  even  more  distinctly  than  the 
interior.  The  (]uartz-porpliyry  consists 
of  a  light  greenish-gray,  aphauitic  matrix, 
having  the  peculiar  flaky  ai)pearance 
that  is  characteristic  of  the  quartz-por- 
phyries of  the  various  isolated  Archaan 
patches  of  Wisconsin,  in  which  are  embed- 
ded somewhat  sparsely  scattered  facets  of 
pinkish  orthoclase  feldspar  up  to  one-six- 
teenth of  an  inch  in  diameter.  It  is  a  very 
tough,  compact,  rock,  and  is  worn  by  the 
running  water  into  smoothed  and  polished 
surfaces.  This  jiorphyry  appears  to  pene- 
trate the  adjacent  lanunated  rock  iu  a  very 
irregular  manner.  In  one  place  a  mass  of 
the  gneissoid  rock  some  50  feet  in  diame- 
ter is  nearly  surrounded  by  the  porphyry, 
the  lines  of  junction  between  the  two  being 
very  sharp,  and  rendered  especially  notice- 
able by  the  diflereut  appearances  of  their 
weathered  surfaces.  The  lines  of  junction 
are  not  curved,  but  straight,  bearing  re- 
spectively JSr.  70°  W.,  W.  20°  E.,  and  N.  70° 
Vi'.,  the  first  and  last  upon  ojjposite  sides  of 
the  inclosed,  mass.  The  strike  of  the  gneiss 
is  X.  25°  W'.,  its  dip  GOo  X.  E.  The  por- 
phyry is  from  20  to  30  paces  wide,  and  ap- 
pears to  be  bounded  on  the  north  by  the 
samegneissflji  before,  with  the  saniebeddiug. 
Beyond,  porphyry  comes  in  again. 

At  Big  Bull  falls,  9  miles  north  of  Pitt's 
mill,  on  Sees,  l.j  and  10,  T.  24,  E.  3  E.,  large 
exposures  of  medium-giaiiied,  highly  feld- 
spathic,  red  gi-anite  extend  along  the  bed  and  in  the  banks  of  Yellow  river  for  a  quarter  of  a  mile.  This  granite 
has  a  base  of  cleavable  reddish  orthoclase,  throughout  which  is  quite  uniformly  distributed  hyaline,  occasionally 
smoky,  and  quartz  in  irregularly-shaped  patches  from  one  thirty-second  to  one  quarter  of  an  inch  in  diameter.  Mica 
is  present,  but  is  very  fine  and  sparse.  For  the  whole  length  of  the  exposure  this  rock  is  nearly  uniform,  and  without 
any  tendency  to  kaolinize.  Its  peculiar  texture,  conqjosition,  and  color  combine  to  make  it  a  very  valuable  and 
unusually  handsome  building  granite.  Polished  specimens  of  the  rock  attracted  great  attention  at  the  Philadelphia 
exposition,  where  it  was  regarded  by  experts  as  among  the  finest  of  the  many  polished  granites  exhibited. 

On  Sec.  7,  T.  24,  E.  3  E.,  another  exposure  of  a  similar  red  granite  was  noted.     Above  this  point  Yellow  river 
is  reported  without  exposures. 
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Black  River  valley.— Tbe  fir.st  exposures  of  crystalline  rocks  met  with  in  asceinliiif;  Black  river  are  found  a 
short  distance  below  the  town  of  Black  Ivivor  Falls,  T.  lil,  1!.  1  W.,  in  .lackson  county.  From  here  tliey  occur  in  the  bed 
and  on  the  sides  of  the  stream,  with  only  occasional  interruptions,  as  far  north  as  town  1,'8,  in  Clark  county.     For  the 

greater  part  of  this  distance  they  are  con- 
cealed away  from  the  river  by  overlying 
horizontal  sandstone,  through  which, 
however,  they  occasionally  rise  in  knobby 
projections.  In  some  of  the  branch 
streams  also  the  sandstone  is  cut  through 
and  the  crystalline  rocks  exi)osed.  Along 
the  river  the  rock  ledges  in  few  i)lace9 
only  rise  to  any  considerable  height 
above  the  water. 

Granite:  Medium-grained  pinkish, 
consisting  of  a  nearly  uniform  admixture 
of  pinkish  orthoclase,  in  facets  up  to  one- 
sixteenth  of  an  inch,  and  fine-graiiuHl, 
translucent  quartz.  Some  mica  is  pres- 
ent, in  line  scales,  showing  sometimes 
a  slightly  stringy  arrangement.  This 
granite  is  exposed  from  a  short  distance 
above  the  wagon  bridge  as  far  north  as 
the  north  line  of  Sec.  14,  the  river  in  this 
distance  passing  through  a  gorge  whose 
walls  sometimes  reach  a  height  of  SO  feet. 
In  the  lai'ge  exposures  at  the  falls  the  par- 
allel grain  of  the  gneiss  below  is  almost 
entirely  lost,  being  only  occasionally  in- 
dicated in  an  obscure  arrangement  of  the 
mica.  The  rock  here  is  traversed  by 
several  sets  of  joints,  mostly  somewhat 
irregular,  those  show  ing  the  greatest  ir- 
regularity trending  N.  80°  E.  and  dipping 
72°  S.  E.,  but  having  no  corresponding 
structure  in  the  rock.  The  granite  shows 
the  same  general  character  above  as  at 
the  falls,  occasionally — as  in  the  railroad 
cut  on  the  west  side  of  the  river,  j  ust  above 
the  falls — showing  a  darker  kind  than 
usual  from  a  greater  quantity  of  fine  dark 
mica.  In  this  cut  there  are  to  be  seen 
two  sets  of  planes  equally  marked,  one  set 
trending  X.  W.  and  dipping  N.  E.,  the 
other  trending  Is.  E.  and  dipping  2s'.  W. 
A  distinct  stringy  arrangement  of  the 
mica  was  noted  parallel  to  the  Ibrmer 
set.  Near  the  north  line  of  Sec.  15  the 
granite  exposures  cease  suddenly  on  the 
east  side  of  the  river,  while  they  con- 
tinue some  distance  farther  on  the  west  side — a  fact  to  be  explained  by  the  northwest  strike  of  the  succeeding 
slaty  i-ocks. 

In  the  river  one  mile  above  Black  Eiver  station  on  the  Cireen  Bay,  Winona,  and  Saint  Paul  railroad,  a  ledge 
loO  feet  long  and  25  feet  high  is  seen  of  fine-grained,  dark  reddish  granite,  consisting  of  a  rather  uniform  and 
close  admixture  of  reddish  orthoclase,  in  Que  glittering  facets,  i-eddish  brown,  translucent  quartz,  some  colorless 
quartz,  and  a  little,  sparsely  scattered,  line  black  mica.  Ilalf  a  mile  farther  up  stream,  finegrained  red  and  gray 
bandied  quartzose  gneiss  is  exposed.  The  gray  bands  consist  of  fine-grained,  glassy  quartz,  fine  black  mica, 
and  white  feldspar;  the  red  of  brown  and  red  translucent  ipiartz  laiuglcd  with  a  little  orthoclase.  From  here  to  the 
mouth  of  the  East  fork  the  bed  of  Black  river  shows  numerous  small  ledges,  3  to  4  feet  high,  of  contorted  gneiss 
and  reddish  granite. 
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Above  the  moutli  of  the  East  fork,  which  is  on  Sec.  36,  T.  23,  E.  3  W.,  exposures  of  red  granite  are  seen  as  far 
as  French's  mill,  on  Sec.  25.  The  wagon-road,  which  for  half  a  mile  below  the  mill  follows  the  west  bank  of  the 
river,  has,  on  the  east  side,  ledges  of  red  granite  and  on  the  west  a  ridge  30  to  40  feet  high  composed  of  horizontal, 
coarse-grained,  quartzose,  cross-laminated  sandstone.  In  one  place  the  exact  junction  of  the  two  formations  is  to 
be  seen.  At  the  mill  the  granite  exposures  are  especially  large,  both  on  the  west  bank  and  on  a  large  island  in  the 
stream.  Two  kinds  of  the  granite  occur",  both  presenting  a  prevailing  pinkish  weathering:  (1)  a  rather  fine- 
grained, very  uniform-textured,  dark  reddish  kind ;  and  (2)  a  medium-grained,  uniform-textured,  pinkish-gray 
quartzose  kind,  containing  colorless,  glassy,  and  pink  translucent  quartz,  pink  orthoclase,  and  fine  black  briUiant 
mica.  Both  kinds  appear  like  handsome  building  or  ornamental  granites.  No  definite  bedding  structure  is  to  be 
seen. 

Three-quarters  of  a  mile  west  of  Neillsville,  at  the  crossing  of  Black  river,  on  the  S.  W.  quarter  of  Sec.  15, 
T.  24,  R.  2  W.,  fine-grained,  light  pinkish,  slightly  gneissoid,  and  very  quartzose  granite  is  exposed,  with  a  vertical 
ilip  and  B.  W.  strike.    This  rock  is  very  hard  and  compact,  and  appears  to  be  a  fine  ornamental  granite. 

The  gneissoid  and  red  granites  of  Black  and  Yellow  rivers  resemble  each  other  very  closely,  and  appear  to  be 
dii-ectly  continuous  with  each  other  underneath  the  sandstone,  which  nearly  everywhere  between  the  two  rivers  is 
the  surface  rock.  Occasionally  the  crystalline  rocks  come  to  the  surface  in  the  interval,  and  are  then  of  the  same 
character  as  on  the  rivers  ;  as,  for  instance,  on  O'l^eil's  creek,  in  Sees.  1  and  2,  T.  24,  E.  1 W.,  Clark  county,  where 
red  granite  is  exposed ;  and  on  a  high  bluff  in  the  N.  E.  part  of  T.  23,  E.  2  E.,  whose  upper  portions  are  reported  to 
be  of  red  granite  with  sandstone  layers  at  lower  levels. 

The  amount  of  these  reddish  ornamental  granites  of  extraordinarily  fine  quality  occurring  on  Yellow  and  Black 
rivers  and  in  the  intervening  country  appears  to  be  very  great. 

The  following  table  indicates  the  location,  size,  nature,  etc.,  of  the  various  Archajan  outcrops  in  the  Silurian 
area  of  the  state : 

ARCH^AN  OUTCROPS  WITHIN  THE  SILURIAN  AREA. 
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Baraboo  bluffs, — On  the  northernmost  portions  of  the  northern  of  the  Baraboo  ranges  at  the  lower  narrows 
of  the  Baraboo  river,  T.  12,  E.  7  E.,  and  also  for  a  short  distance  to  the  westward,  a  great  thickness  of  quartz- 
porphyry  is  to  be  observed.  This  porphyry  resembles  that  of  the  several  small  porphyry  areas  of  the  adjoining 
portions  of  Columbia,  Marquette,  and  Green  Lake  counties,  and  proves  at  once  that  we  must  regard  these  areas 
a^  ])art  of  the  same  formation  as  that  which  appears  in  the  Baraboo  ranges. 

On  Sees.  23  and  26,  T.  12,  E.  7  E.,  Sauk  county,  the  Baraboo  river  passes  the  north  quartzite  range  in  a 
gorge  known  as  the  lower  narrows  of  the  Baraboo.  The  passage  is  nearly  half  a  mile  in  width,  the  level  bottom 
extending  to  the  foot  of  the  cliffs  on  either  side.    The  cliffs  rise  400  feet  above  the  river,  and  show  finely  the  great 
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MM'  OF  THE  LOWEK  NARROWS  OF  THE  BARABOO. 

Scale,  li  inches  =  1  mile. 


beds  of  quartzite  ami  associated  strata.  The  gorge  is  much  wider  thau  needed  by  the  small  stream  that  now 
occupies  it,  and  may,  as  already  suggested,  have  been  at  one  time  used  by  the  Wisconsin,  as  the  valley  of  Devil's 
lake  seems  to  have  been.    It  is  uidike  the  latter  valley  in  having  been,  in  ]»art  at  least,  formed  first  before  the 

Potsdam  period,  as  indicated  by  the  way  in  wliieh  horizontal  sandstone  and 
conglomerate  ledges  occur  around  the  heads  of  steep  ravines  that  extend 
down  the  cliff  toward  the  main  gorge. 

Beginning  with  the  north  end  we  find,  forming  tlie  north  face  of  the 
range,  in  bold  uorthward-sloi)ing  ledges,  (luartz-porjihyry  about  (JOO  feet 
in  width.  This  porphyry  is  for  the  most  i)art  dull  red  to  pinkish  on  the 
weathered  surface,  which  is  a  good  deal  altered,  often  iron-stained,  and 
has  generally  a  whitish  undcrcrust.  The  least  altered  specimens  sliow 
a  brownish-pink  matrix,  through  which  are  scattered,  very  thickly,  large 
facets,  up  to  one-eighth  of  an  inch  in  diameter,  of  bright  red  cleavable 
feldspai",  and,  more  sparsely,  minute  facets  of  a  white  kind.  In  nearly  all 
specimens  a  few  small  greenish-black  blotches,  apparently  composed  of  fine 
mica  scales,  occur,  as  also  small  iron-stained  cavities,  which  often  show 
linings  of  minute  (luartz-crystals.  The  porphyry  is  very  distinctly  bedded, 
sho^ving  an  E.  W.  strike,  and  a  dip  of  58°  to  00°  N.  Toward  its  lowest 
portions,  and  higher  up  ou  the  bluff,  it  becomes  gradually  more  slaty  in 
character,  the  feldspar  facets,  though  very  numerous,  becoming  at  the 
same  time  less  well  defined,  and  the  surfaces  of  the  lamin;B  becoming 
covered  with  a  soft,  greasy  mineral.  This  finally  changes  to  a  distinct  schist,  {o)  about  80  feet  wide,  containing 
a  large  proportion  of  the  soft  mineral,  and  allied  to  the  greasy  quartz-schists  occurring  at  Devil's  lake,  but  without 
transverse  cleavage.  Continuing  the  ascent  of  the  bluff  southward  quartzite  is  seen  lying  immediately  underneath 
the  schist  and  forming  the  body  of  the  ridge  to  the  foot  of  its  southern  slope.  At  first  this  quartzite  is  much 
veined  and  seamed  with  reticulating  veins  of  white  quartz,  in  which  fine  specular  iron  is  occasionally  to  be  seen. 
Marcellon. — On  Sec.  7,  in  the  town  of  Marcellon,  Columbia  county,  on  each  side  of  the  road  in  the  south  half  of 
the  section,  are  two  low,  rounded  hills,  40  to  60  feet  in  height,  of  quartz-porphyry.  The  rock  exposures  are  large  and 
are  much  rounded  and  weather-worn,  being  separated  into  numerous  bowlder-like  masses  by  wide-open,  earth-filled 
joints.  The  weathered  surfaces  have  a  prevailing  pinkish  tinge,  giving  the  idea  that  the  rock  is  largely  composed  of 
pink  feldspar.  On  obtaining  a  fresh  fracture,  however,  only  a  very  few,  spar.sely  scattered,  minute  feldspar  faces  are 
to  be  seen,  the  mass  of  the  rock  being  composed  of  a  brownish  to  blackish  compact  matrix.  Two  general  varieties 
occur,  one  presenting  a  light  brownish  color,  showing  a  tendency  to  flake  off  in  fragments  that  are  translucent  ou 
the  edges,  and  containing  no  distinguishable  feldspar  crystals,  the  other  having  a  dark  gray  to  black  matrix,  in  which 
are  to  be  seen  a  few  distinct  crystals  of  feldspar  and  numerous  copper-colored  points  of  iron-sesquioxide.  The  rock 
has  uearlj-  the  hardness  of  quartz,  and  fuses  only  with  the  greatest  difficulty.  A  more  siliceous  character  as 
compared  with  other  quartz-porphyries  of  the  state  is  thus  indicated,  and  the  indication  is  borne  out  by  the 
content  of  silica — 7G.9S  per  cent. — as  shown  by  analysis.  We  have  evidently,  in  this  case,  a  porphyry  which,  in 
its  large  contents  of  silica  and  in  the  sparseuess  of  its  feldspar  crystals,  approaches  the  true  felsites  (petrosilex 
hiilleflinta).  Quite  a  distinct  and  uuiform  set  of  beddiug  joints  occurs,  the  strike  being  X.  32°  E.,  the  dip  05°  to 
15°  y.  W.  Numerous  cross  joints  traverse  the  rock,  and,  on  weathered  portions,  cause  it  to  fly  into  smooth-faced, 
angular  fragments  at  the  least  blow  of  the  hammer.  The  surrounding  country  is  occupied  by  the  Potsdam 
sandstone,  which  is  exposed  at  many  points. 

Observatory  EiU. — Six  miles  north  of  the  Marcellon  outcrop,  in  the  S.  E.  quarter  of  Sec.  7,  iu  the  town  of 
Buffalo,  Marquette  county,  a  knob  of  (juartz-porphyry  rises  250  feet  above  the  general  level  and  490  feet  above 
lake  Michigan.  Ou  the  flanks  of  the  hill  and  up  to  a  vertical  distance  above  the  base  of  125  feet  are  horizontal 
sandstone  ledges;  above,  to  the  top,  are  nearly  continuous  outcrops  of  porphyry,  with  a  not  very  plain  N.  32°  E. 
strike  and  00°  X.  W.  dip.    These  beddiug  directions  are  the  same  as  on  the  Marcellon  outcrop. 

MouiidviUc. — On  the  edge  of  the  Fox  Eiver  marsh,  at  the  head  of  lake  Buffalo,  ou  the  line  between  Sees.  8  and 
5,  T.  14,  E.  9  E.,  Mound ville,  Marquette  county,  are  three  low,  rouuded  outcrops  of  quartz-porphyry.  These  are  5 
miles,  in  a  direction  10°  X.  of  W.,  from  Observatory  hill,  which  is  the  nearest  Archieau  outcrop.  No  other  rock 
shows  in  the  neighborhood,  the  country  being  heavily  drift-covered.  The  largest  outcrop  is  on  the  east  end  of  a  low 
bluff  35  feet  high  and  several  hundred  feet  in  length.  There  are  quite  marked  ajiiiearances  here  of  the  same  X.  E. 
strike  and  X.  60°  dip  as  seen  at  Observatory  hill  and  in  Marcellon.  The  rock  has  a  dark  brown  matrix,  resembling 
in  this  regard  the  jNIarcellon  porphyry,  ti'om  which  it  differs,  however,  in  showing  throughout  traces  of  crystalline 
structure,  and  quite  thickly  scattered  large  brown  feldsi)ar  surfaces.  A  few  crystals  are  white  and  translucent. 
The  weathered  surface  is  often  a  bright  pink  color.  Mr.  Wright's  mic-roscopic  examination  shows  that  line 
magnetite  particles  are  abuiulant.  Their  existence  is  not  rendered  evident  even  by  the  use  of  the  ordinary  lens. 
The  silica  content  is  72.70  per  cent. 


a  This  schist  is  probably  nou-magiiesiau,  like  the  schists  of  Devil's  lake,  ordiuarily  calloil  talcose. 
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Seneca  {Phie  Bluff,  B.  11  £.). — A  rounded  elliptical  knob  of  quaitzporpbyi-y,  100  feet  bigb,  oue-eiglitli  of  a 
mileloug,  and  a  quaiter  of  a  mile  wide,  lies  on  the  north  side  of  the  White  Eiver  niaish,  in  Sec.  2,  T.  17,  11.  11  E., 
Seneca,  Greeu  Lake  county.  The  greatest  extension  of  the  hill  is  in  an  east  and  west  direction.  It  is  largely 
rocky,  but  there  are  no  abru^Jt  rock  ledges,  the  exposures  being  almost  entirely  surfaces  conforming  to  the  general 
contour  of  the  hill,  and  on  a  level  with  the  surrounding  sod.  In  places  the  slopes  of  the  hill  are  covered  with 
angular  fragments  apparently  split  ofi'  by  frost.  This  is  a  peculiarity  not  noticed  ui)on  any  of  the  other  porphyry 
outcrops,  and  appears  to  be  due  to  the  large  content  of  comparatively  coarse  cleavable  feldspar.  The  hill  is  only 
about  2  miles  south  from  the  granite  hills  of  Spring  lake,  in  T.  18,  E.  11  E.,  Waushara  county.  The  surrounding 
country  is  marshy  and  drift-covered,  and  shows  no  outcrop  of  horizontal  rocks.  The  loose  fragments  are  many  of 
them  smoothed  on  one  side,  and  some  surfaces  are  most  beautifully  striated.  Owing  to  the  broken  condition  of 
the  outcrop,  no  definite  bedding  planes  were  made  out,  though  weathered  specimens  brought  away  show  distinct 
traces  of  lamination. 

This  porphyry  in  its  least  weathered  portions  shows  a  light  gray  to  whitish  fine-grained  matrix,  in  which, 
with  the  lens,  can  be  seen  what  appear  to  be  angular  grains  of  quartz.  The  glassy  feldspar  crystals  are  also 
abimdant.  The  weathered  surface  is  brownish,  with  a  kaolinized  undercrust.  Xearly  all  of  the  rock  shows  signs 
of  weathering.     The  silica  content  is  70.39  per  cent. 

Marquette  and  Berlin.— The  large  outcrops  of  quartz-porphyry  in  Sees.  34  and  35,  T.  15,  E.  11  E.,  and  Sees. 
2  and  3,  T.  14,  E.  11  E.,  near  the  village  of  Marquette,  Greeu  Lake  county,  were  originally  regarded  as  within  the 
central  Wisconsin  district,  of  which,  however,  by  subsequent  agreement,  the  Fox  river  was  made  the  southern 
boundary.  They  will,  therefore,  be  described  by  Professor  Chamberlin,  in  whose  district  is  also  the  outcrop  at  the 
city  of  Berlin,  Greeu  Lake  county.  As  the  writer  has  examined  both  localities  carefully,  he  may  be  permitted  to 
allude  to  the  nature  of  the  rock  of  each,  for  the  sake  of  comparison.  In  the  Marquette  outcrops  the  prevailing  rock 
noticed  has  a  black,  compact,  flinty  matrix,  which  is  streaked  with  white  non-continuous  lines.  These  lines  are  for 
the  most  part  very  prominent,  and  are  frequently  much  contorted,  the  whole  rock  having  a  very  evident  parallel 
grain.  The  feldspar  crystals  are  minute  and  sparse.  The  silica  content  is  70.29  per  cent,  less  than  that  of  any 
other  of  the  Wisconsin  porphyries.  The  general  course  of  the  contorted  lamina  points  to  the  same  X.  E.  direction 
of  strike  as  is  observed  on  the  3Iarcellou,  Observatory  Hill,  and  Moundville  outcrops. 

The  Berlin  rock  has  a  dark  bluish-gray  matrix,  much  streaked  with  white,  and  having  a  pecidiar  fine,  granular, 
quartz-like  texture  as  seen  under  the  lens.  The  feldspar  crystals  are  small,  grayish  to  brownish,  and  rather 
numerous.    The  lamination  is  very  fine  and  distiuct.  and  often  contorted,  and  the  silica  content  74.37  per  cent. 

2Iontello. — In  the  village  of  Montello,  on  the  west  side  of  Sec.  9,  T.  15,  E.  10  E.,  Marquette  county,  is  an  elliptical- 
shaped,  rounded  mound  of  pink  granite,  about  a  third  of  a  mile  in  length  and  40  feet  high.  Over  most  of  the  hill  the 
rock  is  quite  uniform  in  a  fresh  fracture,  though  presenting  a  weathered  surface  from  bright  pink  to  dull  grayish-pink 
in  color.  The  weathering  is  very  slight,  however,  and  the  rock  shows  almost  no  tendency  to  decompose.  It  has 
a  medium  grain,  close  texture,  is  of  a  bright  pinkish  color,  and  without  sign  of  arrangement  of  the  ingredients  in 
lines.  These  are :  Eath  er  large  flaked,  pinkish,  cleavable  feldspar,  predominating ;  somewhat  granular,  fine,  pinkish, 
translucent  quartz,  abundant ;  and  greenish-black  mica  sparsely  scattered  in  blotches  made  up  of  very  fine  flakes. 
In  places  thin,  light  green,  epidote-colored  seams  occur.  Somewhat  irregular  northwest  joints  traverse  the  rock, 
which  is,  however,  for  the  most  part  structureless,  and  is  quarried  by  firing  the  pieces  that  crack  off,  presenting  a 
conchoidal  fracture.  On  the  north  side  of  the  west  end  of  the  mound  occiu-s  a  vertical  layer  3  feet  wide,  tremUng 
]^r.  55'^  E.,  of  a  soft,  greenish,  highly  schistose,  decomposing,  chloritic  rock.  The  least  weathered  specimens  show 
a  blackish  color  and  some  tendency  to  a  crystalline  texture.  The  vein  is  weathered  down  for  2  or  3  feet  below  the 
inclosing  granite  walls,  both  of  which  are  seen.  The  schistose  laminae  are  parallel  to  the  walls.  Greenish  epidote 
seams  in  the  rock  near  by  have  the  same  trend  as  the  vein.  Though  this  granite  may  be  somewhat  diflicult  to 
obtain  in  dressable  masses,  it  would  probably  make  a  very  handsome  and  durable  building  and  ornamental  stone. 

Necedali. — Dotting  the  great  sand  plain  of  the  Wisconsin  in  Juneau  and  Adams  counties  are  numerous  bold, 
castellated  outliers  of  the  Potsdam  sandstone  rising  abruptly  from  the  plain  and  constituting  very  marked  features 
of  the  scenery.  From  the  same  plain,  and  only  about  3  miles  west  from  one  of  the  greatest  of  the  sandstone 
bluffs— Petenwell  peak— rises  the  quartzite  hill  at  the  foot  of  which  the  village  of  Xecedah  is  built.  The  rounded 
contour  of  this  hill  serves  to  mark  it  at  once  as  different  in  nature  from  the  sandstone  bluffs  of  the  adjoining  regiou. 

The  main  Necedah  bluft"  lies  on  the  X.  W.  quarter  of  Sec.  25,  T.  IS,  E.  3  E.,  the  town  line  crossing  over  its 
eastern  end ;  it  is  about  half  a  mile  in  length,  with  its  greatest  extension  east  and  west,  and  is  highest  and  at  the 
same  time  most  bold  and  rocky  on  its  eastern  end,  which  rises  170  feet  above  the  street  below  and  about  510  feet 
above  lake  Michigan.  A  short  distance  southeast  of  the  main  blufl',  on  the  2n  .  W.  quarter  of  the  S.W.  quarter  of 
Sec.  19,  T.  IS,  E.  4  E.,  is  a  small,  craggy  hill,  75  feet  high,  of  the  same  rock  as  that  composing  the  main  hill,  the 
intervening  low  ground  being  underlaid  by  horizontal  sandstone. 

The  exposures  on  the  main  hill  ai-e  mostly  on  the  eastern  and  southeastern  iiortions,  where  in  places  they 

rise  nearly  precipitously  from  the  low  ground  at  the  foot.     The  rock  seen  here  is  for  the  most  part  a  glassy, 

translucent,  subgranular,  grayish  quartzite,  much  more  nearly  allied  to  the  quartzite  of  the  Eib  and  Mosiuee  hills,  in 

Marathon  county,  than  to  that  of  the  Baraboo  ranges.    Much  of  the  rock  is  quite  dark  gray  ia  color,  the  quartz  then 
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being  still  glassy,  but  smoky-tintod.  Xniucrous  small  cavities  and  seams  occur  lined  with  half  crystalline  quartz 
and  carrying  a  soft,  pinkish,  clayey  substauce;  bluish-white  (|uartz  veins,  i  inch  to  li  inches  in  width,  and  nests 
are  also  common,  and  these  carry  frequently  liue-flakcd,  brilliant,  specular  iron,  which  occurs  also  occasionally  in 
quite  large  masses,  similar  to  those  fouud  in  the  Baraboo  quartzite.  No  jjarallel  grain  is  to  be  seen  in  this  rock, 
nor  any  definite  bedding  planes.  Numerous  quite  close  joints  occur,  however,  and  these  cause  the  rock  to  weather 
into  smooth-faced,  sharp-angled  fragments.  On  the  smaller  blulf  a  very  distinct  parallel  grain  is  to  be  seen  trending 
N.  75°  W.,  and  showing  a  corresponding  dip  of  45°  N.  Here  much  of  the  quartzite  is  of  a  light  pink  color,  looking, 
on  a  fresh  fracture,  almost  like  a  fine-grained,  pinkish  granite,  but  the  only  lu-ominent  mineral  is  subgranular, 
translucent,  pinkish  quartz.  Some  specimens  show  mica  plainly  in  very  sparsely  scattered  small  scales.  In  many 
places  little  centers  of  iron-staining  seem  to  be  decomi)osiug  mica  scales.  Other  portions  of  this  rock  are  opaque, 
white,  and  distinctly  granular,  and  are  seamed  with  fine  black  lines,  arranged  so  as  to  show  discordant  stratification. 
These  seams,  when  split  open,  appear  to  be  composed  of  blackish  mica.  Bluish-white  veins  and  nests  occur  here 
also. 

Marion. — In  the  town  of  Marion,  T.  18,  K.  11  E.,  Waushara  county,  are  three  low  granite  knobs.  Two  of 
these.  Stone  and  Pine  bluffs,  are  on  the  N.  E.  quarter  Sec.  27,  about  two  miles  in  a  N.  N.  W.  direction  from  the 
quartz-porphyry  hill  of  the  town  of  Seneca,  Green  Lake  county;  and  the  third,  a  larger  and  bolder  hill,  lies  on 
the  eastern  border  of  the  marsh,  on  Sees.  12  and  13,  and  stretches  to  some  extent  over  the  line  into  the  town  of 
Warren.  On  all  of  these  areas  the  rock  observed  is  nearly  the  same,  a  pinkish,  feldspathic  granite,  mottled  with 
gray  and  green,  closely  resembling  the  Moutello  granite,  from  which  it  differs,  however,  in  having  a  coarser  grain, 
a  less  close  texture,  and  a  marked  tendency  to  decomijosc.  Eeddish  cleavable  feldspar  is  the  principal  ingredient, 
occurring  in  facets  up  to  one-eighth  and  one-quarter  of  an  inch  in  diameter;  quartz  is  abundant,  fine,  granular,  and 
translucent;  mica  is  sparse,  and  scattered  in  small  greenish-black  blotches.  Large  whitish  porphyritic  feldspar 
occurs.  There  is  no  sign  of  any  aiTangement  of  the  ingredients  or  of  any  parallel  grain  to  the  rock.  No  definite 
bedding  planes  were  observed  on  any  of  the  outcrops,  though  numerous  crossing  joint  planes  occur,  and  quite 
regular  flat  slabs  are  sometimes  obtainable.  Yeins  of  white  quartz  occur.  The  most  marked  characteristic  of  the 
rock  is  its  tendency  to  weather  and  shell  off  in  crumbling  masses.  Some  of  the  large  flat  surfaces  are  so  far 
crumbled  as  to  be  peuefrated  readily  by  a  horse's  hoof.  The  rock  from  these  outcrops  would  polish  easily,  but  its 
tendency  to  crumble  renders  it  less  valuable  than  the  Montello  granite. 

The  following  regarding  this  state  is  from  the  report  on  Eastern  Wisconsin,  by  T.  C.  Chamberlin : 
Mtiktca. — The  isolated  outlier  fouud  in  the  S.  E.  quarter  of  the  N.  E.  quarter  of  Sec.  26,  and  the  N.  W.  quarter 
of  the  S.  W.  quarter  of  Sec.  25,  town  of  Mukwa,  Waupaca  county,  lies  nearest  the  main  Archaean  area.     This  outcrop 
seems  to  have  been  unknown  to  the  geologists  heretofore,  and  came  to  my  attention  through  information  derived 
from  Mr.  Carr,  of  New  London. 

It  consists  of  three  lai'ge,  and  as  many  small,  rounded,  elongated,  dome-like  outliers,  arranged  nearly  in  a  line 
trending  W.  35°  to  40°  N.,  and  rising  near  the  center  to  a  height  of  nearly  70  feet. 

The  rock  consists  chiefly  of  red  feldspar,  with  which  is  associated  a  less  quantity  of  quartz  and  a  small  and 
varying  amount  of  a  dark  mineral,  which  was  not  seen  in  the  distinct  crystalline  form,  but  which  seemed  to  be  an 

aggregation  of  minute  blended  blades  of  biotite. 
^^'^-  ^~-  The  crystals  of  feldspar  are  never  large,  seldom 

exceeding  a  quarter  of  an  inch  in  length,  and 
are  usually  quite  minute,  so  that  some  portions, 
from  which  the  dark  mineral  is  absent,  closely 

riJOFII.E  SECTION   SHOWING  THE  RELATIONS  OF  THE  MUKWA   GRANITE.  1   1  I  i     •<-       •  mi 

1.  Oatlier  of  granite.    2.  Potsdam  sandstone.    3.  Lower  magnesian  limestone.  resemble  red  quartZlte  lU  appearance.      The  rOCk 

is  intersected  in  various  directions  by  veins  of 
quartz.  It  is  also  cut  into  pyramidal  masses  by  smooth,  straight  fissures,  which  are  usually  inclined  at  an  angle  of 
fi'om  60°  to  85°  to  the  horizon.  In  trend  these  fissures  constitute  three  groups:  the  first  nearly  north  and  south  ; 
the  second  nearly  east  and  west;  and  the  third  northwest  and  southeast.  There  are  also  large  irregular  fissures, 
and  occasionally  points  are  to  be  observed  from  which  an  unusual  number,  both  of  the  smooth  and  the  irregular 
ones,  seem  to  radiate. 

The  rock  is  very  little  affected  by  weathering,  and  atlords  an  excellent  building  material,  though  the  form  of 
the  blocks  is  unfavorable,  and  it  is  somewhat  hard  to  dress. 

No  rock  was  found  in  conjtact  with  it,  but  about  half  a  mile  to  the  southeast,  in  the  line  of  its  trend,  the  lower 
magnesiau  limestone  api)ears,  into  whose  horizon  the  outcrop  rises,  though  it  lies  chiefly  in  that  of  the  Potsdam 
sandstone,  as  shown  in  the  accompanying  jirofile. 

Berlin. — At  Berlin,  30  miles  south  of  the  above,  we  next  find  an  outstanding  Archaean  mass,  (a)  consisting  of  three 
large  elongated  domes  arranged  en  eehelon,  beai'ing  northeast.  The  rock  is  composed  essentially  of  small  crystals 
of  orthoclase  feldspar  disseminated  through  a  peculiar  crypto-cry stallinc  base  of  felsite  and  quartz,  forming  a  quartz- 
porphyry.    The  crystals  of  feldspar  ai'e  usually  grayish  before  weathering,  becoming  reddish  afterward.    The  base 


a  Couip.  Dr.  Percival's  Eeport  of  1856,  p.  106. 
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iu  its  iiuweatbered  state  very  iimcli  resembles  quartzite,  and  is  of  dark  grayish  cast  •with  a  very  slight  reddish  tinge, 
so  uioditied  by  its  transhiceucy  as  to  give  to  the  whole  what  may  be  called  a  water  hue.  Very  tliiii  splinters  may 
be  fused  before  the  blow-pipe  with  difficulty,  forming  a  transparent  glass-like  bead.  The  efl'ect  of  weathering  is 
marked  and  peculiar.  The  color  changes  to  a  light  reddish,  pinkish,  or  grayish  white,  and  occasionally  to  a  bright 
red,  while  the  mass  becomes  opaque  and  finely  granular,  and  so  soft  as  to  be  easily  cut.  There  are  occasionally  spots, 
streaks,  or  leaves  of  dark  material  iu  the  base,  which  are  doubtless  the  portions  referred  to  by  Dr.  Percival  as 
" iuterlaminated  hornblende  and  mica". 

The  rock  is  very  uuiform  iu  character  at  all  points  exposed.  It  jiresents  an  obscure  parallel  structure  giving 
rise  to  a  somewhat  definite  system  of  cleavage,  but  traces  of  distinct  bedding  were  not  observed.  The  mass  is 
traversed  by  extensive  fissures,  which  are  readily  arranged  iu  three  groups,  the  predominant  one  of  which  bears 
northwest,  and  the  smaller  ones  east  of  north  and  north  of  east,  respectively,  thus  dividing  the  horizon  iuto  nearly 
equal  arcs ;  but  none  seem  to  be  dependent  upon  the  cleavage  structure  of  the  rock. 

Fine  Bluff,  E.  13  E. — Seventeen  miles  south  of  Berlin  there  rises  out  of  the  flood-plaiu  of  the  Grand  river  a 
conspicuous  mass  of  quartz-porphyry  known  as  Pine  Bluff.  It  ascends  by  steep  and  even  precipitous  acclivities 
to  a  height  of  100  feet,  and  being  entirely  iso- 
lated from  the  surrounding  elevations,  and 
largely  bare  of  soil  and  vegetation,  becomes  a 
striking  object.  The  rock  consists  of  white- 
gray  and  Hesh-colored  crj^stals  of  orthoclaso  ^^^^^  ^^n  ^„^,^^  .action  through  pise  bluff. 

and  of  glaSSV  feldspar  set  iu  a  VerV  hard  gray     l-  Quartz-porpb\ry,  Pine  Blnff.     2.  Lower  magnesian  limestone.     3.  St.  Peter  sandstone.    4. 
mi'^  1/.  ^  Trenton  limestone.    5.  Galena  limestone. 

or  black  quartz-felsite  base.     The  crystals  of 

feldspar  vary  in  size  from  three-tenths  of  an  inch  iu  length  downward,  but  are  rendered  conspicuous  by  contrast  of 
color.  The  rock  is  susceptible  of  a  very  high  and  beautiful  polish,  but  is  wrought  with  difificnlty  on  account  of  its 
hardness.  The  dip  is  about  20°  to  the  east  of  south.  Obscure  glacial  striae,  still  preserved,  testify  to  its  endurance. 
Their  direction  is  south  45°  west.  The  accompanying  profile  exhibits  its  relation  to  the  Silurian  formations,  from 
which  it  will  be  seen  that  it  rises  to  about  the  base  of  the  Galena  limestone. 

Marquette. — Near  Marquette,  a  little  more  than  12  miles  west  of  Pine  Bluif,  very  similar  quartz-porphyries 
display  themselves  in  more  considerable  force,  constituting  a  group  of  prominent  hills.  A  portion  of  the  rock  is 
precisely  identical  in  character  with  that  of  Pine  Bluff,  and  the  greater  mass  is  but  an  unim])ortant  variation  from  it, 
but  certain  portions  depart  from  the  porjihyritic  character,  and  become  almost  or  entirely  crypto-crystalline.  One 
variety  of  this  kind  very  closely  resembles  the  more  homogeneous  of  the  red  Huronian  quartzites,  and  another  is 
a  compact,  close-textured  rock,  usuallj-  of  dark  color,  but  sometimes  gi-eenish.  Neither  of  these  varieties  occupies 
exclusively  any  one  horizon,  but  the  quartzite-like  variety  is  found  in  the  more  southern  outcrops,  the  last -mentioned 
kind  immediately  north  of  that,  the  dai'ker  porphyries  next,  and  the  coarser,  lighter  colored  ones  in  the  most 
northerly  exposures. 

The  bedding  is  very  obscure,  but  the  laminations  of  certain  portions  and  belts  of  particular  varieties  of  rock 
show  the  strike  to  be  northeastward.  The  dip  is  made  out  with  much  less  certainty,  but  appears  to  be  to  the 
northward,  and  to  vary  fiom  15°  to  45°. 

Though  the  Berlin  porphyry  difi'ers  from  that  of  Pine  Bluif  and  of  Marquette  in  the  absence  of  glassy  feldspar, 
yet  the  close  lithological  alliance  of  the  three  is  very  evident,  and  they  doubtless  all  belong  to  the  same  group  of 
the  Archaean  series.  The  general  strike  of  these  formations,  projected  westward,  encounters  several  similar  outliers 
that  are  described  in  Professor  Irving's  report,  and  still  farther  southwest  he  has  found  similar  quartz-porphyry 
overlj-ing  the  Baraboo  quartzite.  There  seems  to  be  sufficient  reason  for  regarding  the  latter  as  Huronian,  so  that 
the  pori)hyries  must  be  regarded  as  a  newer  portion  of  that  formation. 

All  of  these  masses  present  the  rounded  contour  of  glaciated  surfaces,  and  still  bear  the  glacial  groovings,  and, 
in  some  cases,  even  remnant  pohshed  spots,  aud  from  all  these  trains  of  porphyry  bowlders  stretch  away  in  the 
direction  of  the  striae. 

Portland  and  Waterloo. — Thirty -five  miles  south  of  Pine  Bluff,  over  an  area  entii-ely  covered  by  Paleozoic  rocks, 
some  as  recent  as  the  Galena,  we  again  encounter  the  Archaean  rocks  in  the  form  of  the  quartzites  of  Portland  and 
Waterloo. 

The  outcrops  iu  the  town  of  Portland  are  several  in  number.  The  most  southwesterly  is  an  oval  island  lying 
mostly  iu  the  S.  E.  quarter  of  Sec.  33,  and  is  entirely  surrounded  by  lowland  or  marsh.  The  outcrop  attains  but  a 
slight  elevation,  and  its  rounded  contour  shows  abundant  evidence  of  the  glacial  agencies  that  have  swept  over  it. 
Xot  only  striie,  but  deep,  broad  furrows,  show  the  direction  of  movement  to  have  been  S.  15°  to  20^  W.  Bowlders 
appear  in  great  force  upon  the  protected  side  of  the  island  aud  doubtless  thickly  underlie  the  deep  morass  in  that 
direction,  as  they  appear  again  upon  the  hills  beyond.  Directly  to  the  east,  in  Sec.  34,  there  is  a  slight  exposure 
near  the  base  of  a  somewhat  elevated  north  and  south  ridge,  of  which  it  doubtless  forms  the  nucleus,  if  not  the 
chief  portion. 

Less  than  1  mile  north  of  these  outcrops  the  quartzite  agaiu  discovers  itself  ou  the  brow  aud  west  flank 
of  the  ridge  facing  Waterloo  creek.    There  is  no  evidence  that  any  later  formation  overlies  the  (luartzite  between 
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this  ami  tbetwo  precediug  outcrops,  and  so  the  three,  will  be  foiiiul  mapped  as  coustitutiug' a  single  Arcluean  area. 
A  short  distance  farther  to  the  north  (X.  ^V.  quarter  Sec.  27)  the  quartzite  rises  in  the  midst  of  a  marsh-like  lake, 
fonstitutinf  Rockv  island.  It  may  be  characterized  as  a  low  dome  covered  with  uusymmetrical  rockes  moutonees. 
About  2  miles  southeast,  at  the  foot  of  a  hill,  and  on  the  edge  of  a  marsh,  occurs  a  low  and  limited  outcrop 
(Sec.  35,  S.  E.  quarter,  and  Sec.  36,  S.  \V.  quarter).  Oue-half  mile  to  the  northeast,  across  a  marsh,  there  occurs 
another  exposure,  similarly  situated  iu  a  southeru  extremity  of  a  north  and  south  ridge,  aud  about  the  same  distance 
to  the  southwest  still  another  one  may  be  seen,  the  three  lying  nearly  iu  a  straight  line  aud  se])arated  by  marshes. 
They  are  regarded  as  being  projecting  kuobs  of  a  common  area,  and  are  so  mapped.  Between  these  and  the  three 
outcrops  first  mentioned,  as  also  between  both  these  aud  llocky  island,  later  formations  iuterveue,  so  that  they 
must  be  regarded  as  forming  three  distinct,  though  closely  associated,  surface  areas. 

MI]S^2fES0TA.  ' 

[Compilod  mainly  from  notes  by  Professor  N.  H.  Winchell.] 

CRYSTALLINE  SILICEOUS  ROCKS. 

More  than  half  of  the  state  is  underlaid  by  that  general  class  of  rocks — the  crystalline — to  which  granite 
belongs,  and  consequently  the  state  has  almost  eveiy  variety  of  crystalline  rock.  These  rocks  also  exhibit  all 
degrees  of  durability  and  value  for  building  purposes.  The  grauular  crystalline  rocks  are  generally  very  durable; 
and,  whenever  they  are  exposed  above  the  drift,  can  be  wrought  with  profit  aud  with  the  most  satisfactory  results. 
While  iu  the  northern  part  of  the  state  there  are  large  exposures  of  very  flue  light-colored  granites,  beyond  the 
limits  of  settlements  and  roads,  and  particularly  at  lake  Saganaga,  those  in  the  valleys  of  the  Mississippi  and 
Minnesota  rivers  are  of  more  special  aud  immediate  interest.  These  have  been  somewhat  quarried,  and  their  products 
as  building  materials  can  be  seen  iu  some  of  the  principal  buildings  iu  various  parts  of  the  state,  as  well  as  in  cities 
outside  the  state.  The  gray  granite  that  is  quarried  at  Sauk  Rapids,  and  which  generally  is  seen  in  Stearns  county, 
■consists  largely  of  quartz  embraced  in  a  matrix  of  orthoclase,  with  but  a  small  proportion  of  mica  or  chlorite. 
Hence  it  is  hard  and  very  durable.  The  dark  mica  is  biotite,  and  there  is  but  occasionally  a  grain  of  hornblende. 
This  last  sometimes  prevails  largely  over  all  the  other  minerals  iu  small  areas  or  veins,  making  a  very  dark-colored 
and  also  generally  a  coarser- grained  rock.  There  is  also  occasionally  a  grain  of  tricliuic  feldspar  and  of  magnetite, 
and  some  minute  crystals  of  pyrite.  These  minerals  have  a  relative  hardness  when  expressed  on  a  scale  of  10  as 
follows,  7  beiug  the  hardness  of  an  ordinary  knife-blade : 

Quartz 7 

Triclinic  feldspar 6    to* 

Orthoclase  6    to  6^ 

Hornblende - 5    to  6 

Biotite 2J  to  3 

Muscovite 2    to  2i 

Chlorite 1    to  2 

About  one-half  of  the  whole  rock  is  made  up  of  quartz,  aud  two-thirds  of  the  remainder  of  orthoclase.  About 
■one-half  of  the  rest  is  tricliuic  feldspar,  aud  the  residue  is  divided  between  the  other  minerals,  biotite  predominating. 
It  is  plain  to  see  that  such  an  assemblage  of-  minerals  constitutes  a  very  firm  rock,  and  oue  that  is  rather  hard  to 
dress,  but  when  once  cut  to  form  and  placed  in  a  building  it  will  endui'e  iudefiuitely.  The  biocite,  muscovite,  aud 
chlorite  serve  to  make  the  granites  easy  to  cut  and  to  quarry;  and  particularly  when  thej'  lie  in  sheets  or  iu 
indistinct  belts  through  the  rock,  giving  it  a  faintly  striped  aspect,  constituting  a  gneiss,  the  rock  can  be  got  out 
easily  in  large,  loug  slabs  or  blocks.  When  these  are  evenly  scattered  through  the  whole  rock,  the  rock  is  simply 
softened,  aud  iu  quarrying  the  fracture  will  have  to  be  more  completely  guided  by  the  plug  and  feather.  For 
taking  a  polish  the  absence  of  these  soft  minerals  enhances  the  value  of  the  rock.  The  durability  of  the  Sauk 
Eapids  granite  was  tested  at  Washington  under  direction  of  the  chief  of  engineers,  and  was  fouud  capable  of 
sustaining  a  crushiug  i^ressure  of  from  15,000  to  17,000  pounds  per  squai-e  inch.  A  quarry  at  Sauk  Rajuds  has 
been  longest  known  of  all  the  granite  quarries  in  the  state,  but  it  is  not  now  (1880)  as  vigorously  operated  as  those  at 
Watab  or  at  East  Saiut  Cloud.  Blocks  12  by  3  by  1^  feet  thick  aud  10  by  44  feet  by  1  foot  thick  have  been  quarried, 
and  blocks  as  large  as  20  by  22  by  5  feet  thick  might  be  moved  if  desired.  The  material  is  now  used  mainly  for 
monuments,  formerly  also  for  building  and  for  bridge  construction.  Among  the  principal  structures  iu  which  this 
stone  has  been  used  are  the  ca])itol  buildings  at  Des  Moines,  Iowa  (trimmings);  the  citj-  hall,  Minneapolis ;  Nichols 
&  Dean  block.  Saint  Paul. 

The  color  of  this  granite,  beiug  a  neutral  gray,  makes  it  suitable  for  a  wide  range  of  architecture.  Light-colored 
aud  reddish  granites  are  found  at  Watab,  a  few  miles  north  of  Sauk  Eapids,  and  also  iu  a  few  places  near  Saiut 
•Cloud  and  Eockville. 

At  Watab  there  are  three  principal  varieties  of  different  textures  and  colors,  each  beiug  quarried  from  a  dillereut 
•opening,  so  that  the  stone  in  each  quarry  is  uuilbrm  as  to  texture  and  color.  The  red  is  located  to  the  north  of  the 
gray  granite,  and  is  separated  from  it  by  a  distinct  liue.  a  change  beiug  abrupt  (within  G  inches).    Although  the 
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quarry  was  opened  some  years  ago,  it  was  not  operated  during  ISSO.  This  stone  is  being  used  in  the  construction 
of  the  bridge  over  the  Missouri  river  at  Bismarck,  and  about  7,000  cubic  yards  will  be  used  for  this  purpose.  The 
following  is  a  report  on  this  stone,  by  Captain  Edward  Maguire,  U.  S.  A.,  chief  engineer,  department  of  Dakota: 

Two  kinds  of  granite  were  used  by  the  Northern  Pacilic  Eailioad  Company  in  the  masonry  work  on  their  bridge  at  Bismarck:  lirst, 
a  light-eolored  and  reddish  granite,  ibuud  at  Watab,  a  few  miles  north  of  Sauk  Rapids,  Minnesota.  The  quality  of  this  stone  was  good, 
but  its  use  was  abandoned  on  account  of  the  cost  of  quarrying  it.  The  bed  is  very  much  cut  up  by  seams,  and  in  order  to  obtain  the 
requisite  sized  blocks  it  was  necessary  to  quarry  about  ten  to  one.  The  largest  blocks  that  have  been  quarried  are  6  by  4  by  2  feet  thick ; 
some  blocks  30  by  13  by  5  feet  thick  have  been  moved,  but  were  cut  up  for  transportation.  The  texture  is  rather  coarse  and  uniformly 
crystalline. 

Captain  Maguire  reports  an  examination  of  gray  granite  from  the  Eock  Island  quarry,  situated  in  a  prairie 
about  4  miles  from  Saint  Cloud,  and  there  are  at  least  4  and  probably  10  acres  of  this  gray  granite  from  which 
blocks  of  any  size  or  shape  may  be  quarried. 

While  the  granites  of  Stearns  county  are  massive  or  non-gneissic,  those  of  the  Minnesota  valley  are  almost 
invariably  of  a  laminated  structure,  and  of  a  reddish  color.  One  of  the  principal  exceptions  occurs  in  the  large 
granite  outcrop  near  the  foot  of  Big  Stone  lake.  The  Minnesota  Valley  granites  differ  from  the  Saint  Cloud  granite, 
also,  in  being  softer,  on  account  of  having  less  quartz  and  inore  of  the  cleavable  minerals,  orthoclase  and  mica. 
They  are  also  easy  to  quarry,  but  they  have  not  been  much  worked  yet.  Some  of  the  recent  cuts  in  tiie  rod  granite 
near  Montevideo,  by  the  grading  for  the  railroad,  show  a  very  superior  variety  of  rather  coarse  grained  red  granite, 
which  cannot  fail  tiltimately  to  be  in  great  demand.  There  are  great  stoneless  tracts  of  prairie  lying  south  and 
west  of  the  upper  Minnesota  Valley  region,  and  extend  from  near  New  Ulm  to  the  foot  of  Big  Stone  lake. 

The  so-called  granite  of  Duluth  belongs  to  a  very  different  class  of  rocks,  and  is  more  propei'ly  styled  "  gabbro", 
a  new  term  derived  from  Italy,  and  applied  to  an  igneous  rock  consisting  of  the  triclinic  feldspar,  labradorite, 
angite,  and  a  magnetic  oxide  of  iron  containing  titanium.  These  minerals  are  all  softer  than  quartz,  which  is 
wholly  absent  from  the  Duluth  rock,  but  which  makes  up  so  large  a  part  of  the  Saint  Cloud  granite.  It  is  strange,, 
therefore,  that  the  Duluth  rock  .should  have  been  so  generally  regarded  as  harder  than  real  granite,  and 
particularly  as  harder  than  the  Saint  Cloud  granite.  The  mineral  augite,  which  makes  up  generally  less  than  one- 
fourth  of  the  whole,  has  a  hardness  of  from  6  to  6  on  the  scale  of  10,  and  labradorite  is  but  little  more.  When 
this  rock  begins  to  decay,  the  augite  changes  first,  making  a  greenish,  soft  mineral  like  chlorite,  and  this  change 
sometimes  is  found  to  have  gone  on  to  a  great  depth  in  the  rock  without  any  change  being  seen  in  the  other  minerals. 
In  such  cases,  while  the  rock  is  not  much  injured  for  building  i^urposes,  it  is  more  easily  quarried  and  dressed. 
While  taken  in  a  mass  this  Duluth  rock  may  correctly  be  said  to  be  softer  than  the  Saint  Cloud  granite;  it  is 
tough  and  firm,  being  perfectly  crystalline  and  compact.  The  magnetite  in  this  rock  sometimes  becomes  so 
abundant  that  it  spoils  it  for  building,  and  even  becomes  an  iron  ore,  and  has  attracted  attention  as  such.  The  iron 
ore  reported  some  years  ago  at  Duluth,  at  Herman,  a  few  miles  west  of  Duluth,  and  at  Iron  lake,  north  of 
Grand  Marais,  is  all  of  this  variety,  and  in  some  cases  it  is  pure  and  valuable ;  but  it  is  damaged  by  the  presence 
of  the  titanium.  The  titanium  is  not  so  much  a  damage  to  the  iron  as  an  impediment  in  the  reduction  of  the 
ore.  At  Duluth  this  rock  has  been  used  in  some  foundations,  but  the  difficulty  of  dressing  it,  as  well  as  of 
quarrying,  has  prevented  its  acceptance  as  a  general  building  material.  Its  strength  is  about  17,000  pounds  per 
square  inch. 

The  gabbro  quarry  at  Duluth,  Saint  Louis  county,  is  from  a  mountain-hke  range  extending  northeast  from 
Rice's  point  at  Duluth.  It  is  discussed  in  geological  reports  of  TMiunesota  for  1879  and  1880,  it  being  l^o.  1  of  the 
Minnesota  Geolocjicnl  Survey  series.  The  rock  is  of  the  age  called  Cupriferous  in  Minnesota,  the  equivalent  of  the 
Potsdam  in  other  portions  of  the  country.  Blocks  of  as  large  a  size  as  could  be  handled  might  be  quarried  here. 
The  mass  of  rock  is  but  little  jointed;  its  texture  is  a  uniform  crystalline,  and  it  has  been  used  thus  far  chiefly  in 
trimmings  for  buildings  and  for  rough  walls  at  Duluth,  and  some  for  trimmings  and  steps  at  Saint  Paul. 

A  trap  from  this  formation  has  been  quarried  by  the  United  States  government  to  be  used  in  the  construction 
of  breakwaters  at  Duluth.  The  stone  is  roughly  and  basaltically  bedded,  and  it  may  be  called  imperfectly  basaltic; 
its  texture  is  uniformly  crystalline;  it  is  2!fo.  53  of  the  Minnesota  Geological  Survey,  report  of  1880.  It  is  a  basaltified 
layerof  igneous  rock  intercalated  between  sedimentary  beds.  There  is  an  excavation  made  in  trap-rock  for  the  site 
of  a  new  school-house  in  Duluth,  and  the  stone  is  put  in  the  foundation  and  basement  of  that  building.  It  is  seen  in 
outcrop  conspicuously  in  front  of  the  engine-house  in  that  city,  and  extends  northeastwardly  in  the  form  of  a  low- 
hill  range  or  ridge;  it  seems  to  be  that  which  forms  the  falls  of  Kinichiguaguag  creek,  near  Duluth;  it  is  Xo.  43 
of  the  Minnesota  Geological  Survey,  report  of  ISSO.  This  stone  is  massive,  close,  and  fine  in  texture,  sometimes 
finely  porphyritic;  the  mass  of  rock  is  distantly  jointed. 

No.  42  of  the  reports  of  the  Minnesota  Geological  Survey  of  ISSO  is  not  quarried;  it  is  so  .situated  in  many 
places  near  Duluth  that  it  might  be  quarried  with  profit  where  a  stone  easier  wrought  than  No.  1  of  the  series  is 
desired.  In  the  weather  it  has  naturally  assumed  numerous  conchoidal-fracture  i)lanes.  These  make  it  difficult  to 
get  blocks  of  a  given  size  and  shape,  since  the  pieces  break  in  dressing  along  the  old  fractures,  which  are  not 
liaraliel  nor  perpendicular,  but  cross  at  acute  angles  in  all  directions,  like  some  nnxssive  shale  in  disintegrating. 
This  rock  is  believed  to  be  derived  from  the  red  .shale  of  the  Cupriferous  or  Potsdam  series  by  the  semi-fusion  incident 
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to  the  igneous  ejections;  other  stages  of  crystallization,  even  to  red  granite  and  other  less  changed  conditions  as 
a  perfect  red  shale,  can  be  seen  along  the  shore  at  points  farther  down  the  lake  and  at  Duluth.  Within  (he  limits 
of  DnlutJi  it  can  be  quarried  as  led  granite;  it  is  iu  the  hill  range  on  the  slope  facing  the  bay,  and  at  the  quarry 
at  Rice's  point  is  associated  with  Xo.  1. 

In  the  hills  back  of  Duluth  it  changes  suddenly  to  a  red  granite,  supposed  to  be  derived  from  the  fusion  and 
metamorphism  of  tlie  Fond  du  Lac  red  shales  and  sandstones  when  the  igneous  rock  was  poured  out  through 
and  over  them.  These  two  kinds  of  rock  (red  syenite  and  gabbro)  are  closely  intermixed  in  patches,  sometnnes  of 
lar"e  area,  and  extend  thus  all  the  way  to  the  northern  boundary-line  of  the  state,  the  red  rock  showing  various 
stao-es  of  metamorphism  and  crystalline  condition.  The  red  granite  iu  some  places  is  very  coarse  grained  and 
beautiful,  something  like  Scotch  granite,  and  in  other  places  it  is  very  fine  grained  and  compact,  as  at  Duluth.  It 
contains  quartz,  generally  i'>  hirge  quantity,  red  orthoclase,  and  green  hornblende  or  chlorite. 

At  East  Saint  Cloud,  Sherburne  county,  a  massive  Archaau  granite  is  quarried  for  general  building  purposes 
and  used  chiefly  at  Saint  Paul,  Milwaukee,  and  Minneapolis.  The  trimmings  of  the  United  States  custom-house  at 
Saint  Paul  are  of  this  material.  There  are  three  varieties,  difl'ering  somewhat  iu  texture  and  color.  The  one  most 
used  and  highly  prized  is  of  a  fine-grained  uuifoi  m  texture  and  giay  color.  It  is  often  slightly  gneissic  or  laminated 
in  structure,  and  works  more  easily  than  the  others;  it  is  probably  not  so  durable  nor  firm  under  pressure.  The 
second  variety  is  red,  and  contains  a  good  deal  of  quartz,  but  takes  a  finer  polish.  It  was  not  quarried  during  1880 
so  much  as  iu  former  years,  chiefly  because  the  plant  of  the  establishment  is  situated  some  little  distance  from  the 
favorable  exposures,  but  there  is  abundant  opportunity  in  the  neighborhood  for  working  this  red  graiiite.  The 
other  variety  is  not  now  quarried,  but  large  quantities  of  it  were  formerly  taken  out  and  used  chiefly  as  trimmings 
in  the  custom-house  at  Saint  Paul,  where,  however,  stone  of  both  the  other  kinds  is  also  to  be  seen.  It  has 
outwardly,  and  especially  when  chiseled  for  construction,  as  in  the  custom-house,  very  much  the  aspect  of  the 
gabbro  quarried  at  Duluth,  and  might  be  mistaken  for  that  stone  on  a  casual  examination.  It  has  the  reputation 
among  the  quarrymeu  of  being  very  hard,  and  is  said  to  require  more  frequent  sharpening  of  the  tools  than  either 
of  the  other  varieties,  which  circumstance  has  prevented  its  extensive  use. 

The  East  Saint  Cloud  granite,  wlieu  used  for  paving,  is  dressed  roughly  iu  blocks  of  about  10  by  3  by  5  inches 
deep.  Blocks  50  by  12  by  C  feet  thick  have  been  moved;  the  size  of  blocks  which  may  be  quarried  is  only  limited 
by  the  ability  to  handle ;  blocks  20  by  6  feet  and  as  long  as  GO  feet  may  be  quarried  if  desired. 

There  is  a  very  firm  syeuitic  granite  near  Motley,  on  the  Northern  Pacific  railroad,  which  is  similar  in  outward 
appearance  to  the  Saint  Cloud  granite,  and  will  furnisli  stone  for  a  large  tract  of  stoneless  country  west  of  that 
point,  this  being  the  most  westerly  outcrop  of  rock  kuowu  on  the  line  of  that  railroad  within  the  state. 

At  Beaver  Bay,  Lake  couuty,  a  red  granitized  shale  of  Cupriferous  or  Potsdam  formation  (metamorphic  group, 
and  is  one  of  the  conditions  of  the  metamorphosed  sedimentary  rocks  of  the  Cupriferous  series)  is  somewhat  quarried 
for  dock  construction.  The  ledge  lies  conveniently  near  the  docks,  iu  the  construction  of  which  this  stone  was  used. 
The  rock  was  taken  out  in  the  north  side  of  the  bluffs  facing  the  bay.  The  material  is  rather  fine  in  texture.  The 
structure  of  the  rock  is  somewhat  basaltified,  yet  jointed  transversely. 

Foiu-  miles  below  Beaver  Bay,  on  an  island  iu  lake  Superior,  a  so-called  red  granite  of  the  Cupriferous  series  is 
found,  but  has  not  as  yet  been  quarried.  It  is  No.  811  of  the  Minnesota  Geological  Survey  reports.  It  is  believed 
to  be  derived  from  some  of  the  original  sedimentary  portions  of  the  Cupriferous  beds,  and  would  make  a  very  good 
building  material  if  in  the  course  of  the  settlement  of  the  country  it  should  become  desired.  The  rock  is  uniformly 
crystalline  in  texture;  at  most  ])oints  it  is  little  jointed,  but  it  is  occasionally  imperfectly  basaltic. 

There  is  a  labradorite  rock  of  the  Cupriferous  series  exposed  at  the  lake  shore,  2i  or  3  miles  east  of  Beaver 
Bay,  which  may  be  used  for  ornamental  purposes  as  well  as  for  general  construction.  The  supply  is  abundant  and 
easily  accessible.  The  rock  seems  to  graduate  into  the  gabbro  exposed  at  Pace's  point.  The  texture  of  the  stone  is 
luiiform  and  coarsely  crystalline;  it  is  bedded  iu  some  places  and  in  others  a  solid  mass. 

At  the  lake  shore,  near  the  mouth  of  Baptism  river.  Lake  couuty,  there  is  a  porjdiyritic  felsite  of  the  Cupriferous 
scries ;  it  is  Nos.  138  and  139  of  the  Minnesota  geological  report  for  18S0.  The  stone  is  porphyritic,  with  quartz  ami 
])erhaps  adularia,  and  it  is  indistinctly  laminated  and  basaltic  in  structure.  The  rock  is  also  exposed  2  miles  west  of 
the  great  palisades,  on  the  north  shore  of  lake  Superior,  Lake  county;  it  may  possibly  be  used  for  ornamental 
purposes,  and  it  illustrates  the  gradual  change  from  the  red  shales  of  the  sedimentary  beds  of  the  Cuprifei'ous  to 
crystalline  rock.  (See  proceedings  of  the  American  Association  for  the  Advancement  of  Science  for  1880-81.)  In 
this  locality  there  is  also  a  metamorphosed  shale  (with  adularia)  of  the  Cupriferous  series;  it  is  No.  140  of  the 
Minnesota  Geological  Surrey.  S])ecimens  of  the  stone  in  the  National  Museum  are  a  brick-red  in  color;  it  is 
usually  banded  and  iwrphyritic,  with  quartz  and  translucent  grains  that  seem  to  be  adularia. 

On  Encampment  islaiul.  Lake  county,  a  hyperyte  rock  of  the  igneous  group  of  the  Cupriferous  series  is  found ; 
it  has  not  been  quarried  for  building  purposes,  but  is  interesting  from  a  scientific  ixiiut  of  view.  In  texture  it  is 
uniform  and  coarsely  crystalline,  and  is  irregularly  jointed  and  bedded.  On  the  shore  of  lake  Superior,  at  Two 
Harbor  bay,  in  Lake  counri,-,  there  is  a  dark,  heavy,  uniformly  fine-grained  rock,  probably  of  the  sedimentary  group 
of  the  Cupriferous.  It  has  not  yet  been  quarried,  but  has  a  scientific  interest  iu  connection  with  the  investigation 
of  the  crystalline  rocks  of  this  forunition,  as  its  outward  characters  have  not  been  sufficiently  distinct  to  indicate  its 
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affinities  so  as  to  warrant  its  being  classed  in  either  the  igneons  or  metamorphic  grouj)  of  the  Cupriferons.     In  the 

Eeport  of  the  Minnesota  Geological  Surve;/  for  ISSO  it  is  phiced  in  the  sedimentary  roclcs  (metamorphosed),  bnt  this 

point  is  not  well  established.     With  it  many  comparisons  have  been  made,  and  references  in  field-books,  whenever 

it  has  been  seen  to  occur,  or  where  a  rock  like  it  has  been  met  with,  making  it  a  sort  of  datum  for  the  mapping 

geographically  of  rocks  in  other  places. 

A  trap  of  the  igneous  group  of  the  Cupriferous  is  quarried  at  Taylor's  Falls,  Chisago  county,  and  used  in  the 

construction  of  foundations  and  rough  walls  at  Taylor's  Falls.    The  walls  of  several  business  blocks  at  this  place 

are  constructed  of  this  stone.    The  color  is  dark,  almost  black,  and  as  to  the  texture  it  seems  to  be  made  of 

pyroxene  crystals  embracing  the  other  minerals,  these  causing  a  spotted  exterior ;  otherwise  the  texture  is  uniform. 

This  rock,  from  its  proximity  to  Minneapolis  and  Saint  Paul,  is  of  economic  imijortance  because  of  its  adaptability  for 

paving  blocks,  for  which  purpose  it  would  supply  a  most  durable  material.     It  may  be  described  as  tough  rather 

than  hard.     It  is  the  most  southerly  known  exposure  of  the  Cupriferous  in  the  state,  though  in  Wisconsin  a  similar 

rock  outcrops  a  few  miles  farther  south,  uear  the  Saint  Croix  river.     Some  interesting  copper  mining  has  been 

excited  at  this  point  by  the  discovery  of  the  native  copper  in  the  rock  and  along  some  of  the  ravines.    It  is  Xo. 

820  of  the  Minnesota  Geological  Survey ;    the  rock  seems  to  have  the  characteristics  ascribed  to  mela^jhyre  by 

Pumpellv. 

SANDSTONES. 

The  red  quartzite  at  Xew  Ulm,  which  also  is  seen  in  Cottonwood,  Watonwan,  Eock,  and  Pipe  Stone  counties,  is 
sparingly  used  for  a  building  stone  at  points  contiguous,  and  one  or  two  car-loads  are  known  to  have  been  shipped 
to  Minneapolis.  It  is  the  hardest  stone  in  the  state,  or  in  the  United  States,  probably,  that  can  be  said  to  have 
been  used  for  building.  It  consists  almost  wholly  of  quartz,  the  red  color  being  due  to  iron  oxide,  which  is 
disseminated  among  the  grains,  but  does  not  enter  them.  A.s  a  layer  embraced  in  this  rock  the  material  known 
as  •'  jiipestone "  or  catlinite  is  found  in  Pipe  Stone  county  and  other  places  ■  in  southwestern  Minnesota.  This 
rock  it  is  very  difficult  and  costly  to  dress  into  dimension  blocks,  but  it  is  indestructible  when  once  placed  in  a 
wall. 

There  is  a  quarrj'  of  the  red  quartzite  in  Courtland  township,  ificollet  county,  near  Kew  Ulm,  operated  for 
ordinary  building  purposes  and  bridge  construction,  used  at  Xew  Ulm  and  surrounding  country.  It  was  used  in 
the  construction  of  Sommer's  block  aud  the  residence  of  Mr.  Frank  Erd,  at  I^ew  Ulm.  The  stone  varies  somewhat 
as  to  texture,  some  being  loose-grained  and  sandy,  and  some  firm,  hard,  and  uniform.  It  is  evenly-bedded  in 
courses  varying  from  half  an  inch  to  i  feet  in  thickness;  the  joints  and  water-cracks  are  not  distinct,  bnt  rather 
frequent.  There  is  but  little  systematic  quarrying  done  at  this  place ;  quarries  are  contiguous,  and  exhibit  the  same 
kind  of  rock.  Some  of  the  beds  are  shaly,  and  the  dip  about  15°  toward  the  north-northwest.  As  compared  with 
rocks  at  Sioux  yalls,  in  Dakota,  the  opportunities  for  quarrying  are  greater  here  and  the  stone  is  much  more  easily 
wrought,  owing  to  the  fact  that  the  beds  are  finer  and  softer,  though  it  is  probable  that  if  it  were  to  be  deeply 
excavated  it  would  be  found  to  be  firm  and  of  a  purplish  color  within;  but  at  Sioux  Falls  a  greater  area  of  stoneless 
country  surrounding  the  quarry  will  create  a  greater  demand  than  ever  will  be  felt  at  Xew  Ulm. 

Next  in  ascending  order,  as  building  materials  come  the  sandstones  proper,  if  we  omit  the  black  argillyte  or 
roofing  slates  and  their  associates  seen  at  Thompson ,  which  will  be  treated  under  "  Eoofing  slate  ".  The  red  sandstones 
at  Fond  du  Lac  are  probably  the  most  valuable  deposit,  taken  on  all  accounts,  that  the  state  possesses  as  a  building 
stone  of  that  kind.  They  are  of  the  same  formation  as  the  'Nevr  Ulm  quartzite,  but  were  less  hardened  at  the  lime 
of  their  upheaval.  They  lie  tilted  toward  the  south  or  southeast,  and  are  associated  with  and  overlie  a  vast 
thickness  of  soft  red  shale,  which  passes  sometimes  to  a  shaly  red  conglomerate,  the  same  that  in  other  places 
about  lake  Superior  is  in  contact  with  the  igneous  rocks,  aud  becomes  copper-bearing.  This  red  sandstone  is  well 
known  in  Milwaukee,  Chicago,  and  Detroit.  The  quarries  in  it  farther  east  furnished  the  red  sand-rock  used  in  the 
Milwaukee  court-house,  and  a  great  many  brownstone  fronts  in  that  city  and  in  Chicago  were  obtained  from  it. 
It  was  formerly  quarried  on  Isle  Eoyale,  and  sold  in  Detroit  as  "Isle  Eoyale  brownstone".  While  it  consists  almost 
entirely  of  quartz,  the  grains  are  not  so  firmly  cemented  or  united  as  to  render  it  objectionably  hard.  Its  grain, 
color,  and  texture  vary  slightly.  On  Isle  Eoyale,  when  quarried,  it  is  fine-grained  and  rather  brittle,  being  more 
highly  metamorphosed  than  at  Fond  du  Lac.  At  some  points  it  has  a  mottling  of  red  and  gray,  or  even  of  green, 
as  at  Sault  Ste.  Marie,  at  the  eastern  end  of  lake  Superior-,  whei-e  the  ship-canal  is  cut  in  it  and  largely  built  of  it. 
In  some  places  it  is  so  loosely  cemented  as  to  crumble  aud  to  be  rendered  useless  for  building,  and  in  others  it 
contains  rounded  quartz-pebbles  of  a  nearly  white  polor,  or  becomes  wholly  conglomeratic.  At  Fond  du  Lac 
some  of  all  these  features  can  be  seen,  but  there  is  still  at  that  place  a  great  abundance  of  fine  stone  of  the 
best  quality.  This  great  formation  forms  the  southern  rock  barrier  of  lake  Superior,  almost  without  interrujition, 
from  Dulnth  to  Sault  Ste.  Marie,  but  it  is  not  always  of  so  dark  a  color  as  it  is  at  Fond  du  Lac.  The  famed 
'•  pictured  rocks  "  of  the.sonth  shore  are  formed  of  it,  and  the  Apostle  islands  are  caused  by  remnants  of  it  that 
withstood  the  erosion  of  the  glacial  forces.  Its  strength,  as  tested  at  Washington,  proved  to  be  from  4,000  to  5,000 
pounds  per  square  inch.  Several  business  blocks  have  been  made  from  it  in  Duluth,  and  the  new  Westminster 
church  at  Minneapolis  is  being  constructed  of  it.  This  formation  is  seen  not  only  at  Fond  da  Lac,  but  (probably)  at 
Pokegama  falls,  on  the  Upper  Mississippi,  and  in  the  base  of  the  bluffs  at  Winona,  but  the  most  favorable  and 
promising  points  for  quarrying  it  are  at  Fond  du  Lac. 


248  BUILDI.Nl;  fSl'ONE.s  AND  THE  QUARRY  INDUSTRY. 

The  principal  qnarry  at  Fond  dii  Lac  lias  been  mainlj-  engaged  in  getting  ont  and  slii]iping  .stone  in  the  rough, 
but  little  being  dressed  at  the  quarry.  The  roek  has  in  some  of  its  heavy  bedding  stripes  nC  light  sand-rock  and 
light  spots  in  some  of  the  brown.  Sometimes  scattered  quartz-pebbles  are  seen  in  the  liglit  rock  of  the  size  of  a  pea, 
or  even  a  hen's  egg,  but  not  much  of  it  is  conglomeratic.  Lumps  of  red  shale  from  2  to  5  inches  in  diameter  occur 
iu  belts  coincident  with  the  direction  of  the  bedding.  "The  bedding  is  even,  in  courses  varying  from  4  inches  to  2 
feet  in  thickness;  the  joints  are  distinct.  The  stone  is  used  for  general  building  purposes,  cliielly  at  Minneapolis, 
Saint  Paul.Brainerd.  Dnluth,  and  Fargo,  Dakota,  and  Superior.  "Wisconsin.  Among  tlie  buildings  in  the  construction 
of  which  this  stone  was  used  are  the  Clark  &  Hunter  block  of  Dnluth,  the  'Westniinster  Presbyterian  church  at 
^[inneapolis,  and  some  of  the  railroad  buildings  at  Brainerd.  Tliere  is  a  quarry  on  Missouri  creek  near  Fond  du  Lac, 
the  product  of  which  is  wholly  shipped  to  Winnipeg  for  use  bj-  a  contracting  builder  of  that  city.  The  Manitoba 
college  is  trimmed  with  stone  from  this  latter  quarry. 

The  freestone  at  Hinckley  is  probably  not  of  the  same  formation,  but  pertains  to  a  higher  horizon — the  Saint 
Croix.  It  is  exposed  on  the  banks  of  the  stream  i^assing  through  the  village  and  at  points  tarther  down.  As  a 
building  stone  it  is  considerably  lighter  colored,  or  more  nearly  that  of  the  Kasota  stone,  and  more  easily  wrought 
than  the  Fond  du  Lac  stone.  It  is  in  even,  heavy  beds,  and  can  be  easily  got  out.  It  is  as  firm  and  as  desirable  for 
all  puri)oses  of  architecture  to  which  it  is  adapted  as  the  Cleveland  freestone  which  is  so  largely  used.  It  can  be 
dressed  more  cheaply  than  the  Fond  du  Lac  stone  and  can  be  cut  into  ornamental  forms  for  capping  or  for  columns. 
Its  compressive  strength  has  not  been  tested  yet. 

The  stone  from  this  quarry  is  evenly  bedded  iu  courses  varying  from  6  to  IS  inches  thick  ;  there  are  but  few 
joints.  The  Saint  Paul  and  Dnluth  Eailroad  Company  operates  the  principal  quarry  at  Hinckley,  Pine  county,  for 
bridge  construction,  and  the  stone  has  lately  been  put  into  the  foundations  for  the  high  bridges  and  trestle-work 
on  that  railroad  along  the  dalles  of  the  Saint  Louis  river.  It  is  the  only  rock  known  between  White  Bear  lake 
and  the  slate  region  of  Thompson,  which  begins  near  Goose  Lake  station. 

At  Dresbach,  on  the  Mississippi  river  and  the  Chicago,  Milwaukee,  and  Saint  Paul  railroad,  in  Winona  county, 
sand-rock  of  the  Saint  Croix,  which  is  the  lowest  sand-rock  in  the  geological  scale  of  Minnesota,  is  occasionally 
quarried  for  ordinary  building  purposes  and  shipped  to  Minneapolis  and  Saint  Paul.  The  stone  promises  considerable 
usefulness  in  the  future,  though  as  yet  is  but  little  quarried.  The  rock  has  been  quarried  to  a  limited  extent 
also  at  Dakota,  2  miles  north  of  Dresbach,  and  much  attention  has  been  attracted  to  the  material  at  both  these 
places,  as  it  nearly  resembles  the  Berea  sandstone  of  Ohio,  which  is  now  largely  used  in  first-class  buildings  in 
Saint  Paul  and  Minneapolis,  it  being  transiiorted  there  by  rail  at  considerable  expense.  The  develoi>ment  of  this 
industry  in  Minnesota,  so  far  as  Dresbach  and  Dakota  are  concerned,  is  due  to  the  direct  and  immediate  efforts  and 
recommendations  of  the  geological  survey  of  the  state  in  calling  attention  to  it  during  1880.  There  is  an  unlimited 
supply  of  this  stone  in  the  blufl's  of  the  Mississippi  river,  but  its  best  color  is  found  only  near  the  level  of  the  water 
of  the  river.  The  stone  is  of  a  fine  texture,  and  varies  from  a  light  gray  to  buff  iu  color,  some  of  it  showing  even 
and  distinct  stratification,  and  some  being  massive;  it  is  evenly  and  horizontally  bedded  iu  courses  from  3  inches 
to  8  feet  thick.  Blocks  8  by  4  by  4  feet  have  been  quarried ;  and  blocks  as  large  as  20  by  8  by  6  feet,  or  as  large 
as  could  be  conveniently  handled,  might  be  quarried. 

The  other  sandstones  of  nearly  the  same  geological  horizon  are  not  very  good  for  building,  being  too  fi'iable. 
Tliey  are  exposed  in  the  blufl's  of  the  Upper  Mississippi  below  Hastings,  and  of  the  Saint  Croix  below  and  above 
Taylor's  Falls,  where  they  have  been  put  into  one  or  two  business  blocks.  They  are  of  rather  coarse  grain  and 
friable  on  first  quan^ying,  but  the  weather  operates  to  harden  them  somewhat  in  the  course  of  a  few  months.  When 
they  are  finer,  and  mingled  with  an  aluminous  sediment,  they  are  also  somewhat  magnesiau.  They  are  then  fit  for 
rough  walls,  but  for  first-class  architecture  they  cannot  be  used,  owing  to  the  thiuness  of  the  layer  and  the  general 
incoherency  of  the  grain.  Still  in  some  towns  this  kind  of  stone  is  employed  exclusively  for  the  general  home 
demand,  as  at  Hokah  and  at  Lake  City. 

The  Jordan  sandstone  of  the  geological  horizon  oi'  that  name  in  the  Lower  IMinnesota  valley  is  very  much  like 
that  at  Taylor's  Falls,  but  is  in  a  much  higher  geological  horizon.  It  has  been  used  considerably  at  Jordan,  and 
serves  a  good  purpose  for  general  building,  but  it  cannot  be  recommended  for  first-class  struc^tures.  It  is  of  a  light 
color,  but  stained  and  clouded,  or  striped  by  a  yellowish  or  rusty  iron  cement.  It  is  likely  that  the  darker-colored 
beds  of  this  stone  will  be  found  most  durable.  This  rock  appears  in  the  Minnesota  valley,  forming  islands  and 
ra]iids  near  Carver.  If  it  were  to  be  wrought  along  the  Minnesota  river,  where  it  has  been  for  a  long  time  subject 
to  the  rusting  and  cementing  action  of  the  waters  of  the  river  at  periods  of  flood,  it  would  be  found  much  harder 
and  more  valuable.  The  bedding  is  even,  and  in  courses  varying  from  2  inches  to  2  feet  in  thickness,  jointing 
irregular,  the  texture  fine,  sometimes  friable,  and  there  are  signs  of  irregular  stratification.  There  are  two  principal 
varieties  in  the  quarry;  that  from  the  bottom  is  of  light  gray  or  bluish  color:  that  from  the  uppermost  IG  feet  of 
the  ledge  is  the  stone  which  has  been  hitherto  used  exclusively  in  building.  The  gray  is  very  similar  in  appearance 
to  the  Berea,  Ohio,  sandstone.  Among  the  buildings  in  the  construction  of  which  this  stone  has  been  used  ai'c  the 
Foss  &  Wells  flouringmills,  at  Jordan,  and  the  City  mills  and  tlu>  American  house  (fii'st  story),  at  the  same  place. 

Ordinarily  the  Saint  Peter  formation  is  very  friable,  and  particularly  where  it  is  freshly  expoeed,  or  is  being 
continually  reduced  by  the  action  of  winds  or  by  running  water.     But  when  the  river  water  occasionally  or 
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periodically  overflows  it,  the  repeated  evaporation  of  tbe  water  leaves  a  deposit  of  iron-rust,  wbicb  on  entering  among 
tlie  loose  grains  of  tUe  rock  soon  so  firmly  cements  them,  es[)ecially  on  being  thoroughly  dried,  as  to  make  a  useful 
building  stone.  Such  a  process  goes  on  in  all  low  grounds  where  water  evaporates  without  free  escape,  and 
generally  causes  a  rustiness  on  the  mud  or  on  the  dead  twigs  or  roots  of  the  place,  or  even  goes  so  far  as  to  form  a 
bog  iron  ore.  If  a  rock  be  exposed  there  it  becomes  more  or  less  I'usted,  and  if  before  incoherent  it  becomes  firm. 
Although  stone  quarried  from  this  formation  has  been  put  into  tbe  piers  of  the  bridge  at  Fort  Snelling  in  large 
blocks,  it  can  hardly  be  said  to  constitute  a  reliable  supply  of  good  stone  for  the  cities  of  Saint  Paul  and  Minneapolis. 
When  evenly  and  thoroughly  cemented  by  the  iron-rust  it  will  form  a  durable  rock,  but  its  liability  to  inequalities 
in  the  hardness  of  the  mass,  to  variations  of  color,  and  to  tbe  exhaustion  of  the  supply  will  operate  against  its 
extensive  use. 

At  Meudota,  Dakota  county,  saiidstoue  rock  of  tlie  Saint  Peter  subdivision  of  tbe  Lower  Silurian  is  quarried  for 
bridge  construction  on  the  Chicago,  Milwaukee,  and  Saint  Paul  railroad.  The  piers  of  the  bridge  over  the  Mississip])i 
river  at  Fort  Snelling  are  built  of  this  stone.  This  stone,  which  serves  well  for  heavy  masonry,  and  could  be  cut  for 
ornamental  work  iu  structures,  shows  tbe  effect  of  tbe  waters  of  the  Mississippi  river  in  hardening  tbe  very  friable 
white  sand-rock,  known  as  the  Saint  Peter  sandstone.  The  outcrop  iu  which  tbe  quarry  is  situated  is  iu  tbe  bottom 
land  of  the  river  and  rises  but  a  few  feet  above  low  water.  It  is  annually  overflowed  and  has  been  for  an  unknown 
period  evidently,  at  least  siuee  tbe  glacial  epoch,  and  it  is  to  this  fact  that  the  cementation  of  the  siliceous  grains 
is  due,  the  evaporation  of  tbe  water  as  summer  advances  leaving  a  sort  of  iron  cement.  It  is  also  probable  that  tbe 
cement  is  j)artly  siliceous,  since  tbe  waters  of  tbe  river  are  slightly  alkaline,  and  thus  might  dissolve  some  of  tbe 
silica  of  tbe  rock,  depositing  it  again  as  a  cement.  Ko  other  such  effect  on  tbe  Saint  Peter  formation  is  known  but 
in  tbe  valley  of  tbe  Minnesota  river.  Above  this  place,  tbe  Sbakopee  formation  is  thus  affected  at  Kasota,  the 
Jordan  at  Yau  Osser's  creek,  near  Louisville,  and  the  Saint  Lawrence  at  Jessen  Land ;  in  all  cases  the  change  of 
character  being  due  to  tbe  interpenetration  of  iron  oxide  on  the  evaporation  of  tbe  water  of  tbe  river. 

Tbe  stone  used  at  and  below  Austin,  taken  from  tbe  low  banks  of  tbe  Cedar  river,  seems  to  belong  to  the  Upper 
Devonian.  It  is  believed  to  lie  conformably  over  the  Devonian  limestones  that  are  seen  in  outcrop  farther  down 
the  river,  a  few  miles  south  of  tbe  state  line  in  Iowa,  Tbe  stone  itself  in  its  natural  color  is  of  a  light  blue,  and  that 
color  shows  on  most  of  the  quarried  blocks  about  the  heart  of  tbe  bedding,  and  on  deep  quarrying  it  would  doubtless 
show  only  a  blue  color.  Tet  tbe  stone  as  now  used  is  very  generally  of  a  buff  color  to  tbe  depth  of  fi-om  half  an  inch 
to  3  inches,  deiJending  on  the  amount  of  weathering  and  oxidation,  Tbe  thinner  beds  are  altogether  changed  to  that 
color.  The  texture  of  the  stone  is  close,  and  tbe  grain  is  homogeneous.  Some  large  sl^bs  and  blocks  are  sawed  for 
bases  to  tombstones,  and  worked  down  to  a  very  smooth  surface.  It  is  more  safely  sawed  to  any  desired  dimension 
than  cut  or  broken,  yet  it  is  not  in  the  least  crystalline.  Its  asjject  at  a  distance  is  that  of  a  fine-grained  sandstone, 
yet  it  contains  no  apparent  grit.  It  is  so  soft  that  it  can  be  cut  without  difBculty,  appearing  much  like  an  unusually 
indurated  blue  shale,  but  it  hardens  in  use  and  serves  a  useful  purpose  in  common  buildings,  but  cannot  be  deijended 
on  for  first-class  structures.  Its  argillaceous  comj)osition  wiU  ultimately  cause  it  to  crumble,  especicilly  if  it  be 
subjected  to  frequent  changes  of  moisture  and  dryness. 

At  several  points  iu  tbe  banks  of  tbe  Minnesota  river  between  Xew  Ulm  and  Mankato  a  bard,  siliceous  sandstone 
of  Cretaceous  age  is  exposed,  which  has  supplied  some  very  good  building  material.  The  layers  are  about  i  inches 
in  thickness,  and  are  tough  and  firm.  They  are  associated  with  alternating  layers  of  a  friable  sandstone,  which 
aids  in  their  extraction.  These  beds  are  sometimes  so  coarse  as  to  justify  their  being  designated  as  conglomeratic. 
Tbe  stone  is  very  durable  as  a  building  material,  but  the  toughness  and  hardness  of  the  texture  and  the  thinness 
of  the  beds,  make  it  more  suitable  for  flagging  than  for  buildiifg.  It  is  typically  exposed  on  the  land  of  William 
Fritz,  Sec.  10,  T.  109,  E.  29,  iu  INTicollet  county  and  other  places  near. 

LIMESTONES. 

Tbe  lowest  limestones  in  the  geological  scale  are  those  seen  in  the  bluffs  of  the  Mississippi  river  and  in  the  Saint 
Croix  valley.  They  generally  form  tbe  tops  of  the  bluffs,  and  cause  tbe  precipitous  portions,  the  sloping  talus  being 
taken  up  with  one  or  more  of  the  sandstones  above  mentioned.  These  limestone  beds  present  a  varied  litbology, 
and  cause  some  very  interesting  topographical  features.  As  a  building  stone  they  are  wrought  at  all  points  where 
there  is  a  demand  (except  Lake  city),  between  Stillwater  and  Winona,  along  the  Mississippi  valley  on  the  Minnesota 
side,  and  also  at  several  places  fiu-tber  west,  as  at  Caledonia,  in  Houston  county,  Lanesborougb  and  Eusbford,  in 
Fillmore  county,  and  at  points  in  Winona  county.  Tbe  material  they  supply  is  in  general  a  magnesian  limestone 
of  a  light  buff  color,  a  firm  but  sometimes  vesicular  or  i:)orous  texture,  and  often  having  a  considerable  x)roportion 
of  quartz.    An  analysis  of  a  sample  from  Sugar  Loaf,  Winona,  gave  the  following  result: 

Per  cent. 

Insoluble  (mainly  quartz) --.  24. "21 

Ferric  and  aluminic  oxides ;!.  32 

Calcium  sulphate 4.  32 

Calcium  carbonate 47. 11 

Magnesium  carbonate iiO.  67 

Total 09.72 
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Showiuf  that  nearly  one-foiirtli  of  the  whole  consists  of  quartz.  In  other  places  would  be  found  less  quartz;  aud 
this  is  particularly  the  case  at  Frontenac,  where  the  rock  is  so  even-grained  and  so  free  from  (piartz  that  it  is  sawed 
bv  inachinory  into  such  slabs  or  blocks  as  are  wanted.  The  quarries  at  Winona  and  Red  Wing  are  in  beds  of  this 
stone  that  are  quite  similar  as  to  texture,  being  open  and  loose,  or  having  small  scattered  cavities.  In  these  cavities 
are  sometimes  linings  of  drusy  quartz  crystals.  In  other  beds  this  quartz  is  gathered  instead  into  nodules  of  chert 
or  Hint  which,  although  having  a  white  exterior,  are  hard,  and  often  gray  within.  This  is  the  condition  of  the 
(luartz  in  the  stone  at  Frontenac,  but  these  Qint  lumps  are  not  common  there.  In  other  jdaces  whole  beds  are 
cherty  and  worthless  for  a  building  stone.  This  formation,  which  i)robably  at  the  present  time  furnishes  more  stone 
than  any  other  in  the  state,  is  destined  to  be  still  further  used  for  the  same  purpose,  as  it  is  most  favorably  situated 
at  its  exposures  both  for  excavation  and  for  shipment  and  transportation,  aud  sujjplies  one  of  the  best  materials  for 
all  purposes  of  architecture.  It  varies  from  a  light  buff  to  a  light  drab  color.  When  i)laced  in  a  structure  it  has  a 
lively  aud  cheerful  expression.  At  Frontenac  it  is  cut  into  ornamental  forms  with  comparative  ease,  and  the  same 
kind  of  beds  as  those  at  that  place  are  found  throughout  the  southeastern  part  of  Goodhue  county  and  the  northern 
portion,  at  least,  of  Wabasha.  It  is  but  slightly  changed  after  many  years  exposure  to  atmospheric  influeuces; 
indeed,  it  has  not  been  in  use  long  enough  yet  in  the  state  to  show  any  change  whatever  by  lapse  of  time,  although 
it  is  in  some  of  the  oldest  buildings  of  the  state.  The  homogeneity  of  its  composition  and  texture,  as  at  Frontenac, 
and  the  regulai-ity  and  thickness  of  its  bedding,  are  qualities  that  enable  it  to  supply  slabs  and  blocks  of  any  desired 
dimensions.  Its  resistance  to  j)ressure,  amounting  to  3,000  to  7,000  pounds  per  square  inch,  is  sufficient  to  warrant 
its  use  in  all  ordinary  structures,  while  for  door  moldings  and  cajis,  for  sills  aud  water-tables,  and  for  all  trimmings 
to  brick  structures,  it  is  unsurpassed. 

The  limestone  of  the  Saint  Lawrence  horizon,  the  lower  portion  of  the  great  magnesian  limestone  of  the  west, 
in  the  vicinity  of  Stillwater  lake,  is  often  somewhat  siliceous,  aud  the  determinations  made  at  the  National  Museum 
for  this  report  show  it  to  be  properly  sometimes  a  dolomite  aud  sometimes  a  siliceous  dolomite.  A  chemical  alialysis 
of  the  samples  of  the  stone  usually  show  a  high  percentage  of  magnesia,  considerable  iron,  and  siliceous  matter. 
At  a  quariy  of  this  limestone  at  Stillwater,  on  lake  Saint  Croix,  aud  on  the  Saint  Paul  and  Duluth  railroad,  the 
ledge  is  about  45  feet  thick,  and  extends  still  farther  below.  It  alternates  in  bauds  of  compact  and  of  vesicular  rock 
from  3  to  6  feet  each,  aud  there  is  about  an  equal  amount  of  each  kind,  all  lying  in  horizontal  courses.  The  coarse 
and  vesicular  dolomite  is  used  for  the  heaviest  masonry,  such  as  bridge  construction;  it  is  in  beds  of  from  IS  to  30 
inches  thick,  and  is  more  firm  and  durable  than  either  of  the  other  varieties.  One  variety  is  called  "  sand-rock  '' 
by  the  quarrymeu,  though  plainly  containing  very  little,  if  any,  quartz  sand,  aud  has  a  uniform  aud  granular 
texture.  The  other  i>rincipal  variety  is  most  useful  for  general  purposes;  it  is  especially  sought  for  and  adai)ted 
to  use  for  sills,  water-tables,  and  caps,  making  a  stone  which  is  flue  aud  uniform  in  texture,  and  of  uniformly  light 
buff  color.  It  yields  a  good  surface  under  the  hammer  and  chisel,  and  is  employed  for  bases  and  tombstones ;  it  is 
also  used  for  ashlar,  j)ilasters,  aud  copings.  The  use  of  this  stone  thus  far  has  been  only  local,  aud  the  following 
tire  some  of  the  buildings  in  the  construction  of  which  it  has  been  emi^loyed:  The  state  prison,  public  school-houses, 
one  Catholic  church,  store  building  of  Mr.  Isaac  Staples,  Universalist  church,  and  the  Fayette-Marsh  block,  all 
in  Stillwater. 

The  Saint  Lawrence  limestone  is  quarried  at  Stockton,  Winona  county,  for  bridge  construction  and  foundations, 
and  employed  in  the  railroad  work  along  the  Winona  and  Saint  Peter  railroad  and  in  the  towns  on  that  road.  The 
stone  was  used  in  the  construction  of  the  railroad  round-house  at  Winona.  In  texture  it  is  generally  uniform,  but 
sometimes  vesicular,  cherty,  and  geodic ;  in  color  it  is  buff";  it  is  a  dolomite  containing  a  small  percentage  of  iron. 
The  stone  is  evenly  and  horizontally  bedded  in  courses  usually  from  9  to  25  inches.  There  is  a  coarse  concretionary 
(apparently  brecciated)  condition  sometimes  seen  in  this  formation  from  135  to  100  feet  in  thickness,  which  has  to  be 
entirely  thrown  away  or  used  as  filling  by  the  railroad.  A  concretionary  condition  occurs  in  isolated  masses  aud 
nodules,  aud  does  not  extend  far  horizontally ;  at  least  it  is  not  always  present  at  any  given  horizon.  The  quarry 
is  o[)erated  by  the  Chicago  and  Northwestern  railroad,  and  most  of  the  best  stone  is  used  in  bridge  and  other 
construction.  The  Saint  Lawrence  is  quarried  also  at  Wiuona  for  general  building  purposes  and  flagging  for  local 
use;  some  of  it  is  burned  for  lime  and  shipped  to  Minneapolis  and  Saint  Paul.  The  location  of  the  principal 
quarry  is  on  an  eminence  known  as  Sugar  Loaf  hill.  The  stone  has  been  used  in  the  construction  of  a  Congregational 
church,  an  Episcopal  church,  aud  the  jail  at  Winona.  It  is  usually  flue  and  uniform  in  texture,  but  some  of  it 
is  porous  and  contains  quartz  lumps.  The  color  is  usually  buff;  it  is  evenly  and  horizontally  bedded  in  courses  from 
4  inches  to  3  feet  in  thickness;  there  are  signs  of  irx'egular  stratification.  Blocks  8  by  0  by  -i  feet  thick  have  been 
quanied,  and  blocks  of  any  size  that  can  be  handled  may  be  quarried.  The  perpendicular  joints  are  usually  fi'om 
10  to  20  feet  apart.  The  magnesian  limestones  of  Minnesota  are  generally  buff'  in  color- — at  least  the  dolomites  are — 
the  only  variation  from  buff'  being  in  some  of  the  aluminous  parts  of  the  Trenton,  when  the  term  '•  dirty  drab" 
might  be  used,  perhaps. 

The  Saint  Lawrence  limestone  (juarried  at  Ited  Wing,  Goodhue  county,  is  used  locally  for  general  building 
])ur])oses  and  for  quicklime.  It  was  employed  in  the  construction  of  Christ  church,  the  Red  Wing  and  Diamond 
flouring-mills,  the  first  stories  of  the  Saint  James  hotel,  and  the  residence  of  Dr.  A.  13.  Hawloy,  all  at  Red  Wing. 
It  is  a  dolomite, iinc  in  texture;  some  is  vesicular  and  some  compact,  and  the  (!olorvaries  from  buff'  to  light  buff.     It  is 
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evenly  and  horizontally  bedded  iu  courses  varying  from  4  iuclies  to  3  feet.  Blocks  S  by  6  by  2i  feet  in  thickness  have 
bet'Ti  quarried,  and  blocks  of  any  size  that  can  conveniently  be  handled  may  be  quarried.  The  quaxries  at  Ked 
AViny  do  not  differ  uuich  iu  the  manner  ami  kind  of  stratification,  oi'  in  the  quality  of  stone  produced,  from  those  at 
Stillwater. 

At  Frontenac,  in  Goodhue  county,  this  formation  is  quarried  for  general  building  purposes,  and  used  to  some 
extent  also  for  bases  and  tombstones.  It  was  used  iu  the  construction  of  Barney's  block,  in  Saint  Paul.  It  is  here 
also  a  dolomite  of  medium  fine  and  very  vesicular  texture,  buff  in  color,  and  evenly  and  horizontally  bedded  in 
layers  often  as  thick  as  5J  feet;  it  is  jointed  at  irregular  intervals.  The  dimensions  of  the  largest  block  that  has 
been  quarried  are  11  by  7  by  5i  feet,  weighing  18  tons;  this  is  about  as  large  as  can  be  obtained  from  the  quarrj'. 
Saws  and  rubbing-beds  are  used  iu  dressing  this  stone  at  the  quarry.  This  stone  is  considered  one  of  the  best  iu 
the  state;  it  is  seen  in  some  large  first-class  buildings  in  both  Minneapolis  and  Saiut  Paul,  and  the  front  of  a  large 
block  in  ^liuneapolis  is  being  constructed  of  it  b^'  Mr.  H.  D.  Wood. 

That  limestone  formation  (Shakopee)  which  is  wrought  at  Maukato,  Ottawa,  Kasota,  Shakopee,  and  Saint 
Peter  lies  about  100  feet  higher  in  the  geological  scale  than  the  last  mentioned,  but  it  is  in  nearly  all  places  where 
wrought  of  nearly  the  same  character  and  as  useful  for  all  purposes,  though  it  does  not  present  the  evenness  of 
texture  and  freedom  from  quartz  seen  in  the  Frontenac  stone.  At  Kasota  the  river  has  at  some  early  time  stained 
it  in  the  same  way  that  it  has  the  Saint  Peter  sandstone,  near  Meudota,  giving  it  a  rusty  pink  color,  or  a  fawn  color, 
as  described  by  FeatherstonhaugTi,  and  at  the  same  time  greater  tenacity  and  endurance  under  pressure — 10,000 
pounds  per  square  inch.  For  its  beauty,  its  regularity  of  bedding — which  is  sometimes  nearly  2  feet  in  thickness — 
and  its  homogeneous  texture,  which  renders  it  easy  to  shajie  into  all  forms,  it  is  adapted  to  ornamental  work  as  well 
as  heavy  masonry.  It  is  cut,  as  at  Maukato,  into  posts,  sills,  caps,  and  water-tables.  For  its  adaptability  to  all 
uses  it  is  worthy  of  being  ranked  with  the  Waverly  sandstone,  which  is  beginning  to  be  imported  into  Minneapolis 
and  Saint  Paul  from  Ohio,  and  it  is  more  enduring  even  than  that  under  the  action  of  atmospheric  changes,  owing 
to  the  more  general  and  abundant  dissemination  of  the  calcareous  cement,  while  its  variegated  coloring  and  its 
more  lively  expression  make  it  preferable  in  many  kinds  of  work.  It  is  used  in  the  State  Lixnatic  Asylum  building 
at  Saint  Peter.  The  Episcopal  church  and  the  old  asylum  building  are  also  constructed  from  it.  The  Baptist 
church  in  Saint  Paul  is  built  of  the  Kasota  stone.  In  old  structures  where  it  has  been  exposed  for  a  number  of 
years  to  the  disintegrating  action  of  the  elements  it  shows  as  hard  and  sound  as  ever.  It  even  becomes  harder  at 
first  on  exposure  as  the  quarry  water  dries  out. 

The  Shakopee,  the  upper  member  of  the  Lower  Magnesian,  is  quarried  at  Kasota,  Le  Sueur  county,  for  general 
Ijurposes  of  construction,  and  especially  for  bridges,  flagging,  and  tombstones.  It  is  used  throughout  Minnesota, 
and  iu  Eau  Claire,  Madisou,  and  Hudson,  Wisconsin;  Le  Mars,  Sioux  City,  and  Muscatine,  Iowa;  Sioux  Falls, 
Dakota,  and  Winniiieg,  in  Manitoba.  The  following  are  some  of  the  principal  buildings  in  the  constiuction  of 
which  it  has  been  used :  In  the  Insane  Asylum  at  Saint  Peter ;  trimmings  in  Saiut  Mary's  church,  Minneapolis ; 
Plymouth  church,  Minneapolis,  and  Gilfillan's  and  Odd  Fellows'  blocks,  in  Saint  Paul.  The  stone  is  a  dolomite, 
ferruginous,  and  contains  considerable  siliceous  matter.  Specimens  of  the  stone  at  the  National  Museum  are 
dendritic.  The  stone  at  Kasota  is  all,  or  nearlj'  all,  stained  with  iron  having  a  faintly-piukish  color,  although 
originally  buff.  This  stain  comes  from  the  flooding  of  the  Minnesota  river  at  early  (glacial)  times.  The  stone 
is  subcrystalline  and  vesicular,  with  signs  of  irregular  stratification,  and  is  evenly  and  horizontally  bedded  iu 
courses  from  3  to  4  feet  in  thickness.  Blocks  10  by  11  feet  by  1  foot  thick  have  been  quarried^  and  blocks  of 
as  large  size  as  could  be  conveniently  handled  may  be  quairied.  Around  the  joints  there  is  a  recent  penetration 
of  iron  and  carbonaceous  stain,  sometimes  6  or  8  inches  iu  the  joints,  having  a  wavy  outline,  according  to  the  rate 
and  ease  of  penetration  by  infiltrating  water.  This  is  usually  cut  away  as  waste  iu  dre.s.siug  blocks  of  the  stone. 
Much  of  the  stone  at  Kasota  and  some  of  the  equivalent  beds  at  Maukato  have  a  color  (designated  by 
Featherstonhaugh  as  ''fawn-color")  not  common  to  building  stone.  It  is  an  accidental  quahty  due  to  the  more  free 
penetration  or  chemical  retention  of  the  iron  of  atmospheric  ferrated  waters.  Wherever  the  stone  of  the  Shakopee 
formation  is  found  so  situated  as  to  have  been  covered  by  the  Minnesota  river  iu  its  flood  stages,  or  iu  the  floods 
of  the  glacial  epoch,  it  is  uniformly  so  colored.  In  none  of  its  layers,  when  found  iu  higher  land  in  the  interior  of 
the  state,  is  this  color  found,  but  it  has  usually  the  buff"color  of  the  weathered  siliceous  limestones  (non-argillaceous). 
The  highest-priced  stone  of  the  Kasota  quarries  is  that  which  is  most  colored  by  the  presence  of  iron,  being  faintly 
reddish  or  i)ink. 

Xear  Maukato,  Blue  Earth  county,  the  Shakopee  limestone  is  quarried  ibr  railioad-bridge  construction  and  for 
general  building  purposes,  and  extensively  used  along  the  line  of  the  Chicago,  Saiut  Paul,  Minneapolis,  and  Omaha 
railroad,  the  Winona  and  Saiut  Peter  railroad,  and  the  Chicago,  Milwaukee,  and  Saint  Paul  railroad;  iu  western 
and  southern  Minnesota ;  Eau  Claire,  Wisconsin ;  Sioux  Falls,  Dakota ;  Le  Mars  and  Sioux  City,  Iowa ;  and  the 
following  are  some  of  the  buildings  in  the  construction  of  which  it  has  been  used :  The  trimmings  of  the  public- 
school  buildings  at  Sioux  Falls  and  Albert  Lea,  Minnesota:  the  jail  at  Blue  Earth:  the  state  uoimal  school  and 
other  schools  at  Mankato.  The  stone  is  here  also  a  dolomite,  containing  some  siliceous  matter,  usually  ferruginous; 
buff  in  color,  subcrystalline.  sometimes  fine,  close-grained,  and  sometimes  open  and  vesicular,  with  cavities  of  ha'.f 
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au  iucli  01-  less  in  diaiiiotcr;  signs  of  irregnltir  stratification,  evenly  ami  horizontally  bedded  in  layers  often  G  feet 
in  thickness;  it  is  irregulaily  jointed,  and  blocks  S  by  i  feet  by  IS  inches  have  been  (juaiTied,  and  blocks  20  by  10 
by  0  feet  might  be  quarried.  All  the  quarries  in  the  vicinity  of  Maukato  are  in  the  same  beds,  and  very  nearly  the 
same  details  of  stratittcation  are  present.  There  is  a  bed  of  shale  connected  with  the  rock  at  Mankato  which  in 
some  particular  localities  becomes  more  calcareous,  and  is  possibly  suitable  for  a  cement.  The  light  blue  color 
which  appears  in  the  deep  portions  of  .some  of  the  quarries  indicates  the  original  color  of  all  tlie  rock ;  on  further 
quarrying  this  blue  color  will  ])robably  increase  in  amount.  The  Galena  limestone  (at  first  a  light  buff  stone) 
at  Mantorville,  in  Dodge  county,  .shows  the  same  change  in  the  deeper  layers.  In  the  quarry  of  the  Winona  and 
Saint  Peter  railroad,  near  Maukato,  for  quarrying  convenience  the  layers  are  designated  as  follows,  from  the  top 
downward : 

list.  White  ledge,  very  fine-grained  .stone. 

2d.  Red  ledge,  harder  and  pinkish. 

3d.  Gray  ledge,  coarse-looking  stone. 

•Ith.  Soft  ledge,  will  not  stand  frost. 

5th.  Bridge  stone,  coarse  in  texture. 

The  Trenton  limestone,  which  is  largely  used  at  Minneapolis,  Saint  Paul,  Nortlrfield,  Faribault,  and  Chatfield, 
and  was  formerly  quarried  at  Fountain  for  shipment  to  points  fai'ther  west  on  the  Southern  Minnesota  railroad, 
is  a  bluish,  rather  dark  colored  stone,  that  varies  in  value  very  much  at  different  places  between  Minneapolis 
and  the  southern  part  of  the  state.  At  points  toward  the  north,  nearer  the  old  shoreline  of  the  Paleozoic  ocean, 
much  aluminous  shale  was  deposited,  even  in  those  comparatively  quiet  times  when  marine  animals  flourished  and 
on  their  death  supplied  a  considerable  calcareous  sediment.  Farther  south  the  quiet,  lime-producing  epochs  were 
less  mixed  with  aluminous  sediment,  and  were  sei)arated  more  distinctly  by  periods  of  agitation  when  large  amounts 
of  shale  were  deposited.  Hence  in  this  formation  at  Minneapolis  and  Saint  Paul  the  aluminous  shaly  ingredient  is 
distributed  through  the  calcareous,  and  also  constitutes  heavy  beds  of  itself,  while  at  ]Srorthfield  the  calcareous 
layers  are  pure ;  at  Fountain  they  are  almost  free  from  alumina  and  sand,  and  at  the  same  time  in  passing  toward 
the  south  the  purely  aluminous  beds  become  less  frequent  as  the  calcareous  become  more  numerous.  The  cities 
of  ^Minneapolis  and  Saint  Paul  have  to  depend  very  largely  on  the  Trenton  limestone  for  building  material  or  to 
import  from  other  places.  The  stone  itself  has  an  attractive  and  substantial  aspect  when  dressed  under  the 
hammer,  the  vai-iegations  due  to  the  alternating  shaly  and  limy  parts  giving  the  face  a  clouded  appearance  as  of 
gray  marble,  without  being  susceptible  of  a  uniform  polish.  Where  protected  fi-om  the  weather  the  shale  will 
endure  and  act  as  a  strong  filling  for  the  frame-work  of  calcareous  matter  for  a  long  time:  but  under  the  vicissitudes 
of  moisture  and  dryness,  and  of  freezing  and  thawing,  it  begins  to  crumble  out  in  a  few  years.  This  result  is 
visible  in  some  of  the  older  buildings,  in  both  Saint  Paul  and  ]Minneapolis,  and  lias  provoked  a  very  general 
inquiry  for  some  suitable  substitute  in  those  cities.  The  natural  color  of  the  stone  cm  deep  quarrying  is  blue, 
but  it  is  often  faded  to  an  ashen  drab  to  the  depth  of  several  feet,  depending  on  the  ease  with  which  water  and  air 
find  access  within.  The  porous  layers  are  apt  to  be  most  faded.  The  long- weathered  surface  is  of  a  light  buff 
color,  or  if  iron  be  present  in  dripping  water  or  contained  in  the  stone  as  pyrites,  so  situated  as  to  be  oxidized,  the 
color  is  sensibly  deepened  to  a  rusty  yellow,  and  at  the  same  time  the  stone  is  rendered  more  enduring  on  account 
of  the  irony  cement.  This  is  noticeable  at  Minneapolis  and  at  Saint  Paul,  where  the  old  river  bluffs,  formed  before 
the  last  glacial  epoch,  have  endured  the  exposure  of  a  much  longer  period  than  the  river  blufi's  between  Fort 
Snelling  and  Minneapolis  that  have  been  formed  by  the  recession  of  the  falls  since  the  last  glaciation.  The  shaly 
portions  in  particular,  where  closely  mingled  with  the  calcareous,  are  so  stained  and  hardened  that  the  rock  seems 
almost  another  formation.  It  becomes  separated  into  layers  2  or  3  inches  thick.  Some  of  the  first  large  buildings 
erected  in  Saint  Paul  were  made  largely  or  wholly  from  such  iron-stained  and  weathered  parts  of  this  formation, 
and,  although  they  do  not  present  that  uniformity  of  color  and  appearance  of  solidity  and  strength  that  the  dark  blue 
stone  lately  quarried  gives  to  a  building,  the  stone  itself  has  withstood  the  climate  and  storms  of  this  latitude  more 
successfully  than  later  buildings  constructed  wholly  of  the  blue-stone.  Toward  the  soutliern  portion  of  the  state 
this  changed  condition  is  not  so  noticeable,  indeed  it  is  not  so  possible.  The  beds  are  more  compact  and  calcareous, 
and  the  effect  of  the  elements  is  more  superficial. 

In  the  vicinity  of  Saint  Paul  the  rock  is  a  slightly-magnesian  limestone,  containing  protoxide  of  iron.  The 
texture  is  fine  and  semi-crystalline,  usually  showing  signs  of  regular  stratification,  evenly  and  horizontally  bedded  in 
courses  from  3  to  24  inches  in  thickness,  joints  10  to  30  feet  apart;  blocks  6  by  2  feet  by  1  foot  have  been  quarried, 
and  blocks  10  by  5  by  2  feet  may  be  quarried.  Saint  Paul  and  vicinity  is  the  only  market,  and  the  following  are 
some  of  the  principal  buildings  in  the  construction  of  which  the  stone  has  been  used :  The  Fire  and  Marine 
Insurance  building,  the  cathedral,  the  McQuillan  block,  the  German  Catholic  church,  the  custom-house,  and  most 
of  the  stone  buildings  in  Saint  Paul. 

In  the  immediate  vicinity  of  Minneapolis  the  stone  contains  varying  amounts  of  magnesia,  ordinarily  hardly 
sufficient  to  be  called  a  maguesian  limestone.  The  upjier  layers  in  nearly  all  of  the  quarries  are  made  up  of  a 
siliceous  dolomite. 
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The  blue,  s)ightly-maguesiaii  limestone,  however,  prepouderates  at  all  the  quai-ries,  aud  silica  and  protoxide  of 
iron  aie  nearly  always  present  in  greater  or  less  quantity.  The  following  is  a  full  section  of  the  Trenton,  as  exposed 
at  the  Minneapolis  quarries,  given  in  descending  order : 

1.  Dolomite,  somewhat  argillaceous,  making  a  durable  building  stone,  but  generally  not  regarded  as  highly  as 
the  rock  of  Xo.  5;  it  contains  unuierons  casts  of  fossils;  thickness,  S  feet. 

2.  Similar  to  ^o.  1,  or  gradually  becoming  more  impure  with  shale;  thickness,  2  feet. 
•3.  Calcareous  green  shale,  maiulj-  in  one  bed  or  layer;  thickness,  i  feet  S  inches. 

4.  The  last  passing  gradually  into  a  calcareous  shale  resembling  the  well-known  building  rock  of  this  vicinity, 
sometimes  used  for  rough  wa"s,  distinctly  set  oif  from  the  next  below;  thickness,  2  feet  4  inches. 

5.  The  regular  building  stone  of  JNIinneapolis.  The  shale  which  impairs  this  stone  is  intimately  disseminated 
through  the  calcareous  layers  without  showing  regular  lamination,  yet  causing  a  mottled  or  blotched  exterior  on 
being  dressed;  the  fossil  remains  are  usually  comminuted;  thickness,  from  10  to  14  feet. 

6.  A  vesicular,  less  argillaceous,  but  magnesiau  and  rather  softer  rock  lying  near  the  bottom  of  the  blue 
limestone  and  generally  not  distinguished  from  it;  thickness,  IS  to  24  inches. 

7.  Blue  shale,  worthless  for  building;  thickness,  2  feet. 

As  to  the  texture  of  the  Minneapolis  stone  it  is  generally  line  and  compact,  seldom  vesicular,  and  often 
interlaminated  with  shaly  belts.  At  some  places  it  separates  into  lamiuix^  of  from  1  inch  to  2  inches  on  weathering; 
some  of  it  is  mottled  with  argillaceous  spots,  but  is  otherwise  compact,  though  showing  fragmentary  fossils.  The 
color  of  the  stone  most  used  at  Miuneajjolis  for  construction  is  a  light  blue,  and  until  recently  it  was  used  exclusively, 
but  at  present  building  stones  from  Ohio,  Iowa,  and  Illinois  are  being  introduced.  Some  of  the  building  stones 
from  other  parts  of  the  state  are  also  being  used  iu  the  city,  particularly  that  from  Froutenac  and  from  Kasota. 
The  Treuton  at  Minneapolis  and  Saint  Paul  splits  under  the  weather  along  the  dark  argillaceous  belts  that  pervade 
it,  and  for  that  reason  is  not  now  regarded  as  a  first-class  building  stoue.  The  better  rubble  from  the  upper 
layers  of  the  Minneapolis  quarries  really  embraces  the  best  rock  for  dimeusion  work,  and  as  to  quality  it  is  as 
durable  a  rock  as  the  highest  priced;  it  is  sold  cheaper  because  of  irregular  shape  iu  fracture,  rendering  it  itnflt 
for  range  work.  However,  the  quarries  in  the  central  and  northern  part  of  the  city  do  not  have  this  rubble,  nor  the 
"soap  rock",  which  is  sold  for  poor  rubble,  that  layer  having  been  denuded  by  the  glacial  and  drainage  forces  so 
as  to  leave  only  the  regular  "  quarry  rock",  which  is  No.  5  of  the  section  before  given  of  the  Trenton  at  Minneapolis. 
The  lowest  layers  in  all  the  Minneapolis  quarries  show  some  variation  in  the  composition  and  texture. 

The  following  is  an  analysis  of  the  dolomitic  white  limestone  at  the  Baxter  quarry: 

Per  cent. 

Carbonate  of  lime  5.5.533 

Carbonate  of  magnesia 26.002 

Iron  and  alumina 3. 075 

lusolubles :...     16.220 

The  blue  limestone  which  prevails  throughout  this  section  is  present  in  the  same  quarry.  While  this  formation 
as  a  building  material  at  its  northern  outcrops  at  Saint  Paul  and  Minneapolis  is  rather  inferior,  at  its  southern 
exposiu'es  it  furnishes  a  dark  blue  stone  of  excellent  quality.  2s^othing  can  be  more  suitable  for  heavy  walls,  and 
especially  for  foundations  below  the  water-table,  and  for  all  gothic  structures,  than  the  blue  limestone  taken  from 
the  formation  at  Fountain,  or  at  some  of  the  quarries  at  Faribault. 

At  Cannon  City,  near  Faribault,  Eice  county,  the  Trenton  limestone  is  a  calcareous  dolomite,  containing 
Ijrotoxide  of  iron  and  silica;  color,  bluish-drab;  massive,  uniform,  fine,  and  fossiliferous  in  texture;  evenly  and 
horizontally  bedded  in  courses  varying  from  4  inches  to  3  feet  iu  thickness.  Blocks  12  by  4  feet  by  10  inches  thick 
have  been  quarried,  and  blocks  20  by  3  feet  by  15  inches  thick  may  be  quarried  if  desired.  It  is  perpendicularly 
jointed  at  intervals.  The  material  is  used  for  general  building  purposes  sometimes,  and  formerly  for  table-tops 
and  work  of  that  character.  The  market  is  at  Faribault  and  within  a  radius  of  20  miles  of  that  place,  where  it  was 
used  in  the  construction  of  the  Deaf  Mute  Asylum  building,  Shattuck  School  building.  Episcopal  church,  and  the 
public-school  buildings. 

The  stone  from  the  Faribault  quarries  is  in  the  same  stratigraphical  horizon  as  that  in  the  quarries  at 
Minneapolis  and  Saint  Paul.  A  comparisoa  shows  that  the  siliceous  and  the  argillaceous  impurities  seen  at  the 
first-named  place  have  gTeatly  diminished  in  passing  from  north  to  south.  There  is  a  shale  bed  underlying  the 
building-stone  layers  and  separating  them  from  the  underlying  Saint  Peter  sand-rock.  The  beds  themselves  are 
sometimes  a  foot  thick,  but  are  more  generally  from  6  to  8  inches  in  thickness.  On  deep  quarrying  they  combine 
into  heavier  layers. 

At  Minneapolis,  and  to  some  extent  also  at  Saint  Paul,  there  is  a  very  diflereut  sort  of  stone  in  the  Trenton 
limestone  formation  overlying  the  beds  that  are  wrought,  which  is  more  enduring  than  the  regular  building 
stone.  This  does  not  appear  in  the  quarries  near  the  falls,  but  is  seen  in  those  near  the  university,  wheie  the 
formation  has  not  been  so  nuich  eroded.  This  rock  is  generally  rejected  by  builders,  as  already  stated,  and  is 
confounded  with  the  worthless  shale  that  separates  it  from  the  regular  building-stone  layers.  It  is  an  impure 
limestone,  containing  a  large  per  cent,  of  silica  and  alumina,  and  also  of  carbonate  of  magnesia.  It  is  more  correctl  v 
a  dolomite,  resembliug  in  that  respect  the  rock  at  Bed  Wing  and  at  Winoua,  though  not  having  the  bright,  cheerful 
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color  of  tbc  sloue  at  those  quarries.  It  is  subcrystalline,  rough  to  the  touch,  hard,  but  splitting  to  thin  lenticular 
chips  under  the  weather.  It  is  of  a  blue  color  within,  but  on  exposed  surfaces  becomes  a  dirty  buff.  The  grain  i.s 
close  except  for  the  cavities  resulting  froiu  absorbed  fossils.  The  fragments  into  wliich  the  stone  weathers  out  are 
brittle  and  somewhat  sonorous  under  the  hammer.  The  older  portion  of  the  State  university  contains  a  large  amount 
of  this  stone  and  its  superior  durability  can  there  be  seen.  This  part  of  the  Trenton  limestone  is  about  8  or  9 
feet  thick  and  is  separated  from  the  blue-stone  usually  wrought  by  a  thickness  of  5  or  6  feet  of  worthless  .shaly 
rock,  which  builders  some-times  smuggle  into  a  wall. 

Still  higher  in  the  geological  scale  ai-e  limestones  that  appear  in  the  southern  counties,  known  as  Upijer  Trenton 
aud  Galena.  The  banks  of  the  streams  that  pass  into  Eoot  river  in  the  western  part  of  Fillmore  county  and  in 
southwestern  Olmsted  exhibit  many  large  exposures  of  the  Upper  Trenton,  and  there  are  many  quarries  in  it,  but 
they  are  mainly  for  quicklime.  They  might  be  utilized  for  building  stone,  since  the  rock  is  heavy,  firm,  free  from 
shale  and  sand,  aud  easily  accessible.  The  Galena  beds  are  extensively  wrought  at  Mantorville  and  at  Sjiriug  Valley, 
aud  somewhat  at  other  points  iu  Fillmore  and  Olmsted  counties,  and  in  northwestern  Goodhue  county.  The  color 
of  this  rock  is  buff,  sometimes  dark  buff,  although  on  deep  quarrying  the  heart  of  the  beds  shows  that  its  normal 
color,  like  most  other  limestones,  is  blue.  Its  composition,  like  that  of  the  rock  at  Red  Wing  and  at  Winona,  is 
dolomitic,  comprising  a  large  percentage  of  carbonate  of  magnesia,  but  it  is  without  the  quartz  that  is  found  in 
the  limestones  along  the  Mississippi,  and  is  on  that  account  less  hard  to  quarry  and  cut,  as  well  as  less  durable. 
Its  texture  is  open,  even  porous,  with  minute  cavities,  and  sometimes  with  larger  openings,  due  to  the  absorption 
of  fossils.  In  this  latter  case  it  pivsents  a  rough  and  forbidding  aspect.  This,  however,  is  not  common,  the 
sedimentation  having  been  generally  so  undisturbed  by  chemical  or  mechanical  agencies  that  the  layers  are  yet  well 
preserved.  The  grain  is  crystalline  and  somewhat  granular.  Minute  crystals  of  brown  spar  often  line  the 
cavities.  It  sometimes  also  embraces  iron  pyrites,  which,  weathering  out,  stains  the  face  of  the  rock  with  iron  rust. 
The  granular  texture  seen  in  .some  parts  of  this  formation,  which  is  a  character  seen  iu  most  magnesiau  limestones, 
has  sometimes  made  it  pass  for  a  sandstone.  As  a  material  for  building  it  is  a  little  surprising  that  this  formation 
has  not  been  more  employed.  It  occurs  in  fine  exposures  iu  the  southeastern  part  of  Goodhue  county,  abundantlj-  iu 
Dodge  county,  as  well  as  in  Olmsted  aud  Fillmore,  along  the  streams,  and  can  be  extensively  wrought.  It  furnishes 
a  building  material  not  ouly  suitable  for  all  ordinary  uses  in  foundations  and  abutments  for  bridges,  but  one  that  cuts 
easily  to  a  regular  and  smooth  surface.  Its  bedding  is  sometimes  heavy,  reaching  2  or  3  feet  in  thickness,  and  the 
stone  is  strong  enough  to  endure  both  pressure  aud  long  weathering.  It  is  of  a  light  and  lively  color,  and  in  that 
respect  has  the  advantage  of  darker-colored  stone. 

The  Galena  limestone  is  quarried  at  Mantorville  for  general  buildiugiiurposes  and  to  some  extent  for  monument 
bases.  The  principal  markets  are  Rochester,  Mantorville,  and  Spring  Valley.  The  following  are  some  of  the 
buildings  in  the  construction  of  which  the  stone  has  been  used:  Wi'ight's  hotel,  two  school-houses,  the  court-house, 
aud  Giusburg's  brewery,  iu  Mantorville.  Blocks  22  by  25  by  2J  feet  may  be  quarried.  The  stone  is  evenly  and 
horizontally  bedded  in  courses  varying  from  6  inches  to  3  feet  in  thickness ;  joints  are  irregular,  crossing  each  other 
at  varying  angles.  The  various  quarries  here  are  near  each  other  and  furnish  the  same  kind  of  rock.  Mantorville 
is  one  of  the  old  and  important  quarry  towns  in  the  state,  but  of  late  years,  owing  to  poor  wheat  crops,  there  has 
been  but  little  demand,  and  the  quarries  have  been  comparatively  unproductive.  The  material  is  a  siliceous  dolomite 
containing  iron  iu  the  form  of  sesquioxide. 

The  limestone  of  Hudson  River  age  is  quarried  at  Clinton  Falls,  Steele  county,  near  Owatonna,  for  walls  and 
buildings,  but  more  especially  for  foundations  at  Owatonna  and  iu  the  surrounding  country.  It  is  a  siliceous 
dolomite  containing  protoxide  of  iron  ;  iu  color  it  is  a  drab;  its  texture  is  sometimes  slightly  vesicular,  but  usually 
fine  and  compact;  shows  signs  of  irregular  stratification,  and  is  evenly  and  horizontally  bedded  in  layers  from  2  to  6 
inches  thick.     Blocks  4  by  4  feet  by  4  inches  are  the  largest  that  can  be  quarried,  ou  account  of  the  frequent  joints. 

The  Devonian  limestones  are  of  two  verj-  different  sorts.  One  kind  is  found  in  Fillmore  county,  southwest  of 
Spring  Valley,  and  particularly  along  the  tributaries  of  the  Upper  Iowa  river.  This  stone  in  all  respects  except 
its  more  even  and  close  texture,  being  without  the  porous  featiu'es,  is  like  the  Galena  limestone  at  3Iantorville. 
Its  color  is  the  same,  but  its  even  and  non-vesicular  texture  is  enough  to  distinguish  it  from  the  Galena.  The 
bedding  is  also  less  thick,  being,  when  in  exposure,  usually  less  than  8  inches,  though  when  quarried  it  is  also  in 
heavy  beds.  It  is  a  yellowish,  magnesiau  limestone,  sometimes  with  a  finely  arenaceous  composition,  and  is  suitable 
for  most  purposes  in  common  masonry.  It  is  tolerably  free  from  calcite  lumps,  but  has  some  chert  nodules.  It  is, 
however,  generally  useful  for  a  cut  stone  in  its  outcrops  in  Fillmore  county.  It  has  been  but  little  opened  iu 
Minnesota,  principally  because  the  region  in  which  it  occurs  has  not  yet  developed  so  as  to  create  a  demaud  for 
first-class  stone  for  buildiug.  In  Michigan  aud  Ohio  this  formation  supplies  some  of  the  most  valuable  limestone 
for  building.  The  other  sort  of  Devonian  limestone  overlies  the  last,  aud  is  much  finer  grained.  It  is  light-colored, 
or  sometimes  nearly  white,  hard,  aud  fine.  It  is  uniform  iu  grain  and  texture,  and  not  iu  the  least  porous.  Some 
parts  of  it  would  make  a  beautiful  white,  or  nearly  white,  marble,  if  it  were  deeply  quarried.  In  ordiiuuy 
working  it  breaks  with  a  conchoidal  surface,  but  by  some  care  a  uniform  cutting  can  be  made  in  any  direction.. 
Some  of  the  beds  of  this  rock  are  about  10  inches  or  a  foot  thick,  but  they  are  more  frequently  about  4  or  G 


DESCRIPTIONS  OF  QUARRIES  AND  QUARRY  REGIONS.  255 

inches,  aud  can  then  be  got  out  in  shibs  of  considerable  size.  It  is  a  fortunate  circumstance  that  sometimes  layers 
of  clay  are  interposed  between  the  beds,  which  facilitates  their  being  obtained  in  sizable  blocks.  The  most  favorable 
point  for  quarrying  this  stone  is  at  Le  Eoy,  in  the  southeastern  part  of  Mower  county. 

Limestone  suitable  for  all  purposes  of  building  is  found  well  exposed  for  quarrying  along  Deer  creek,  at 
Frankford,  in  ^Nlower  county.  The  age  of  this  rock  is  not  fully  established,  but  is  supposed  to  be  of  the  Upper 
Silurian  age.  This  stone  is  suitable  for  heavy  masonry,  being  often  3  feet  thick  or  more.  The  stone  has  about  the 
same  color  as  that  at  Le  Eoy,  but  is  somewhat  darker.  Its  texture  is  vesicular,  with  abundant  calcite  aud  some 
chert,  and  it  is  apparently  a  magnesian  limestone. 

SLATE. 

At  Thompson,  where  the  Saint  Paul  and  Duluth  railroad  crosses  the  Saint  Louis  river,  the  Huronian  slates 
have  been  opened  for  the  production  of  roofing  slate,  aud  with  very  good  success.  This  enterprise  is  not  now  carried 
on,  but  there  is  no  known  reason  why  it  should  not  be  revived  aud  made  profitable.  The  slate  is  black,  hard, 
and  compact,  tine  and  uniform,  contains  no  spots  developing  crystals,  pebbles,  or  other  defects,  and  is  apparently 
of  the  best  quality.  Considerable  quantities  which  were  taken  out  over  ten  years  ago  have  been  exposed  on  th& 
ground  to  the  weather  at  that  place,  and  sho^v  no  effect  from  such  severe  tests.  The  amount  of  the  supply  here 
is  exhaustless,  but  of  course  some  care  must  be  exercised  in  selecting  the  beds  for  quarrying.  Slates  of  different 
grades  of  hardness  can  be  obtained,  which  will  supply  material  not  only  for  roofing,  but  for  writing  slates,  tables, 
mantels,  and  all  other  uses  to  w4iich  such  slate  has  been  applied.  The  locality  is  perfectly  accessible  from  the  south 
by  the  Saint  Paul  and  Duluth  railroad,  aud  from  the  west  by  the  Northern  Pacific  railroad. 

A  good  quarry  in  this  slate  was  opened  at  Knife  Falls,  Carlton  county,  by  the  Saint  Paul  and  Duluth  Railroad 
Company,  in  1880.  The  quarry  is  at  a  point  5  miles  north  of  the  Xortheru  Pacific  junction,  near  the  northern 
boundary-line  of  Carlton  county.  Considerable  stone  was  taken  out,  but  none  has  been  shipped  or  dressed  in  the 
condition  of  roofing  slate.  All  that  has  been  quarried  was  designed  for  flags,  and  the  pieces  are  from  a  quarter  of  an 
inch  upward  in  thickness  and  generally  contain  about  6  square  feet,  though  some  are  larger.  They  are  dark  blue 
or  nearly  black,  smooth  and  uniform,  and  well  adapted  for  flagging,  flooring,  or  marbleizing.  The  form  of  the  natural 
slabs,  as  determined  by  transverse  joints,  is  subrhomboidal  and  rectangular.  No  prices  or  markets  were 
established  before  the  whole  enterprise,  which  must  have  involved  an  expense  of  815,000  or  $20,000,  was 
abandoned  by  the  railroad  comi^any,  which  abandonment  is  said  to  have  been  brought  about  in  pursuance  of  the 
policy  of  the  company  to  relinquish  all  extraneous  enterprises  and  conduct  only  railroading.  This  termination  of 
such  a  movement  has  had  a  bad  effect  on  the  reputation  of  the  slate.  Slates  were  quarried  in  1870  on  this  formation 
at  another  point  about  3  miles  distant,  aud  the  weather  has  not  yet  injuriously  affected  it  where  used  as  roofing. 
This  attempt  was  also  very  expensive  to  the  owners,  and,  when  the  financial  stringency  came  on,  it  was  also 
abandoned.  This  formation  appears  very  abundant  in  Minnesota  farther  north  aud  east,  especially  about 
Vermillion  lake,  where  the  slates  are  less  brittle  and  of  a  light  green  color. 

PAVING  STONE. 

For  pavement  in  ordinary  roads  or  in  the  streets  of  cities  a  variety  of  material  has  been  used,  but  in  general 
the  harder  and  tougher  kinds  of  rock  are  the  best.  Sandstone  is  altogether  too  soft,  unless  it  has  been  hardened 
into  a  quartzite  by  some  method  of  metamorphism.  Such  changed  sandstone  is  the  quartzite  at  New  Ulm  and 
southwestward  to  Rock  county,  and  also  the  quartzite  or  cemented  sand-rock  of  the  Cretaceous  below  New  Ulm, 
in  which  the  cement,  being  principally  silica,  has  compacted  the  entire  mass  so  as  to  form  one  very  tough  substance. 
This  latter,  however,  is  probably  not  obtainable  iu  very  large  quantities,  and  its  cemented  condition  is  variable  and 
perhaps  not  extensive.  Still,  whatever  there  might  prove  to  be  would,  especially  in  connection  with  the  Potsdam 
quartzites  of  New  Ulm  and  of  Rock  and  Pipe  Stone  counties,  furnish  a  supply  ample  for  that  part  of  the  state  aud 
for  a  large  export  to  adjoining  parts  of  Iowa  and  Dakota.  The  limestones  of  the  Lower  Magnesian,  viz,  those  at 
Winona,  Red  Wing,  Mankato,  Kasota,  and  Shakopee,  are  better  for  paving  materia;  than  other  limestones  that 
contain  less  silica,  being  firmer  and  harder  and  less  soluble  by  water.  Of  good  road  material  Minnesota  has  a 
superabundance.  The  granites,  greenstones,  traps,  and  quartzites  form  the  most  conspicuous  feature  in  the  geology 
of  the  northern  and  ea.stern  portions  of  the  state.  The  so-called  trap-rock  at  Taylors  Falls  is  the  most  accessible  of 
the  firmer  kinds  of  stone,  excepting  the  pebbles  and  bowlders  found  in  the  drift  scattered  nearly  all  over  the  state. 
The  granite  at  Saint  Cloud  and  Sauk  Rapids  is  also  accessible,  and  is  nearly  as  durable.  The  gneisses  of  the  Minnesota 
valley  are  very  suitable  for  the  same  use,  and  the  rocks  of  the  north  shore,  being  very  largely  tough  dolerites,  are 
superior  for  this  purpose.  Some  of  the  best  exposures  are  at  Duluth  of  stone  known  as  "Duluth  granite'".  These 
dolerites  of  the  north  shore  are  wrought  into  rounded  forms  on  the  beach  by  the  action  of  the  waves,  and  sometimes 
these  rounded  stones  alone  constitute  the  beach.  They  have  been  carried  by  ship-loads  from  Minnesota  to  Chicago 
and  other  cities  for  use  in  paving  streets.  They  are  found  in  considerable  numbers  in  grading  the  streets  of 
Minneapolis  and  Saint  Paul,  associated  with  similar  forms  of  other  hard  rock,  aud  are  thrown  witJi  the  dump  aud 
buried  again.     A  little  thoughtfulness  would  save  thousands  of  dollars  to  each  city. 
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FLAGGING. 

So  far  as  kuown,  the  state  is  not  abuiulaiitly  supplied  ^ritli  stone  that  is  uatnrally  and  easily  .separable  into 
sheets  for  llagjjiug.  Yet  it  is  to  be  borne  iu  mind  that  there  has  not  yet  been  created  a  large  dciiiaud  for  flagstones, 
and  that  i)erhaps  when  the  demand  arises  some  of  the  quarries  now  iu  operation,  or  others,  will  be  found  to  possess 
a  good  supi)ly  of  Hag-stones.  Some  of  the  beds  most  likely  to  furnish  such  stone  of  a  durable  charactei-  are  the 
lighter  colored,  or  at  least  the  thinner  bedded,  portions  of  the  red  quartzite  at  Xe\T  Ulm,  or  at  some  other  points 
southwest  of  there.  In  the  exposure  of  this  quartzite  at  Eedstone,  near  ]^ew  Ulm,  some  of  the  lower  layers  are 
argillaceous  and  thin,  and  can  be  got  in  large  i^labs,  which,  with  proper  handling,  could  be  broken  to  shajjc  and  size 
for  llagging;  but  in  general  such  beds  are  covered  by  a  large  thickness  of  firm,  heavy  layers  of  quartzite. 

The  Cretaceous  beds  at  Fritz's  quarry,  a  lew  miles  below  IS'ew  Ulm,  and  at  other  i)Iaces  near,  also  will  furnish 
a  pretty  good  flagging,  which  it  would  be  much  easier  to  obtain  thau  the  stone  at  Eedstone,  the  beds  being  sei)arated 
by  other  layers  of  incoherent  sand-rock.  There  are  places  iu  the  Minnesota  valley,  above  S"ew  Ulm,  where  the 
quarries  would  also  furnish  a  good  flagging  stone,  but  of  course,  while  more  enduring  in  use,  this  stone  would  be 
more  ditlicult  to  quarry.  Of  the  limestones,  or  siliceous  limestones,  the  beds  of  the  Saint  Lawrence  or  Shakopee 
Ibrmations  are  most  promising.  The  former  is  iu  outcrop,  as  already  stated,  all  along  the  Mississii^pi  river  from 
Winona  to  Ilastings,  and  thence  up  the  Saint  Croix  valley  to  and  beyond  Stillwater,  and  the  latter  is  characteristically 
expo.sed  at  Shakopee,  Ottawa,  Kasota,  and  Mankato.  Some  of  the  thinner  beds  furnish  a  very  superior  stone  for 
flagging,  w'hi(;h  is  now  somewhat  used  for  that  purpose.  At  the  present  tjme  it  is  generally  broken  up  for  liuie- 
buruing  or  is  sold  as  inferior  buildiug  stone.  The  exposures  of  the  Saint  Lawrence  formation  at  Hebron  and  other 
l)laces  iu  Nicollet  county,  and  at  Saint  Lawrence,  nearly  opposite  Jordan,  in  the  Minnesota  vallej%  are  also  very 
favorably  situated  for  obtaining  flagging;  at  Saint  Lawreuce  particularly  the  beds  are  of  about  the  right  thickness. 
Some  firm  slabs  of  flag-stone  are  obtained  at  Kasota. 

In  the  northern  part  of  the  state  nothing  is  known  that  will  answer  for  flagging,  unless  it  be  certain  layers  in 
the  red  sand-rock  at  Fond  du  Lac,  or  the  argillite  at  Thompson.  The  former  can  be  easily  tested  and  readily 
obtained,  but  it  would  be  rather  soft  for  such  use.  It  cau  be  got  in  large  .slabs,  but  it  would  be  refractory  to 
work  into  shape  and  slippery  iu  use,  though  very  firm  and  durable  when  once  laid. 

IOWA. 
By  W.  J.  McGee. 

The  principal  sources  of  knowledge  of  Iowa  geology  are  the  three  reports  of  Owen,  (a)  Hall,  (&)  and  White,  (c) 
Unfortunatelj-,  the  oflicial  surveys  on  which  these  reports  were  based  were  not  carried  to  such  detail  as  to  afford 
more  than  a  general  outline  of  the  geological  phenomena  of  the  state,  and  accordingly  the  published  information 
on  the  subject  is  much  less  full  and  accurate  thau  could  be  desired.  Moreover,  since  the  last  of  these  surveys  was 
brought  to  a  close,  additional  natural  exposui-es  of  strata  have  been  discovered,  the  number  of  artificial  exi)osures 
has  been  tripled,  and,  in  consequence,  beds  probably  distinct  from  those  officially  recognized  have  been  brought  to 
light,  and  material  defects  in  the  official  maps  have  been  detected. 

In  the  dozeu  years  that  have  elapsed  since  the  pirblication  of  White's  I'eport  many  data  have  been  collected 
by  different  observers.  These  are  iu  part  scattered  through  various  publications,  but  are  yet  mainly  unpublished. 
Among  the  latter  are  the  observations  I  have  made  during  the  past  four  years,  extending  over  the  Cambrian, 
Silurian,  and  Devonian  systems,  which  observations,  though  made  iu  a  desultory  and  unsystematic  manner,  and 
imperfectly  connected,  have  been  drawn  upon  almost  exclu.sively  in  the  preparation  of  the  following  descriptions, 
so  far  as  the  above-named  .systems  are  concerned.  The  descriptions  of  the  newer  systems  are  based  mainly  on 
the  works  of  Hall  and  of  White,  especially  of  the  latter,  though  iu  nearly  every  stage  the  observations  of  these 
gentlemen  have  been  supplemented  by  mj'  own.  Since,  however,  careful  and  systematic  geological  work  is  yet 
required  iu  every  jxivtion  of  the  state,  it  is  manifest  that  no  high  degree  of  accuracy  can  be  claimed.  Particularly 
reliable  or  particularly  unreliable  rcx^resentatious  will  be  specifically  indicated  in  the  following  pages.  A  few 
modifications  in  the  classification  of  the  rocks  have  been  introduced  for  reasons  mentioned  in  the  detailed  descriiitions 
of  stages.    Synonymy,  etc.,  may  be  learned  from  White's  report,  already  cited. 


a  licporl  of  a  Geological  Smeij  of  JVisconslti,  Iowa,  and  Minnesota     »     »     »     .     Made  under  instructions  from  tUe  United  States 
Treasury  Department.    Published  by  authority  of  Congress.     Philadelpliia,  1852. 

b  Report  on  the  Geological  Hurveij  of  the  State  of  Iowa.     »     *     »     Published  by  authority  of  the  legislature  of  Iowa.     1858. 
c  licport  on  the  Geological  Survey  of  the  State  of  Iowa  to  the  Thirteenth  General  Jasembly.    Dos  Moines,  1870. 
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QUATERNARY  PERIOD. 

Drift. — Under  this  general  term  are  included  the  several  beds  of  aqueo-chemical,  vegetal,  glacial,  lacustral, 
and  alluvial  origin,  which  represent  no  fewer  than  eight  distinct  deposits,  and  which  cover  the  sedimentary  strata 
over  more  than  99  per  cent,  of  the  state.  While  the  thickness  of  the  drift  is  variable,  it  is  generally  sufficient  to 
preclude  the  ecouomiciil  extraction  of  the  underlying  rock  for  iudustrial  purposes,  and  at  the  same  time  to  embarrass 
geological  investigation,  except  in  the  deeper  valleys  of  erosion ;  and  over  fully  one-third  of  the  state  its  depth  and 
continuity  are  such  as  entirely  to  conceal  the  older  strata. 

Over  much  of  the  northern  half  of  the  state  erratic  bowlders  of  granite,  syenite,  and  other  crystalline  rocks 
abound  in  the  drift,  and  are  more  or  less  extensively  employed  for  building  and  ornamental  purposes.  They  are 
found  in  greatest  abundance  and  perfection  and  of  largest  size  in  Butler,  Bremer,  Black  Hawk,  and  Buchanan 
counties,  where,  as  in  all  the  northern  third  of  the  state,  they  either  lie  upon  the  surfoce  or  are  but  partially  buried. 
Farther  southward  they  diminish  in  size,  become  wholly  buried,  and  finally  diminish  in  number.  The  large  bowlders 
have  been  most  largely  worked  in  Buchanan  county,  chiefly  at  and  near  Independence ;  but  they  are  pretty  largely 
employed  for  heavy  foundations,  bases,  monuments,  etc.,  at  Osage,  Mason  City,  Charles  City,  Waverly,  Marshall, 
Eldora,  and  elsewhere.  Smaller  bowlders  are  also  used  for  foundations,  etc.,  either  in  their  natural  form  or  simply 
broken  into  irregular  fragments  (by  blasting  or  by  plugs  and  feathers),  or,  more  rarely,  dressed,  in  nearly  every 
county  in  the  northern  part  of  the  state,  where  they  serve  as  a  substitute  for  the  inaccessible  bedded  rocks  ;  but 
the  demand  is  so  variable  and  the  supply  so  limited  that  the  industry  is  neither  important  nor  permanent. 

CRETACEOUS  PERIOD. 

iNOCERAiVius. — This  newest  stage  of  the  sedimentary  strata  of  Iowa  consists  of  three  conformable  chalky  beds, 
of  which  only  tlie  uppermost  is  sufficiently  indurated  to  form  a  weak  and  friable  limestone.  It  is  not  known  except 
in  the  blufl's  of  the  Sioux  river  in  Plymouth  and  Woodbury  counties,  and  it  is  practically  worthless  for  j)urposes  of 
construction,  though  the  ui)i)er  division  is  sometimes  employed  for  cheap  foundations,  etc.,  jn  the  vicinity  of  Sioux 
City. 

Woodbury. — The  nuxterials  forming  this  stage  are  either  sandstones,  generally  shaly  and  impure,  or 
argillaceous,  arenaceous,  calcareous,  or  (rarely)  bituminous  sliales.  It  is  exposed  along  the  Missouri  and  Sioux 
rivers  in  Woodbury  county.  At  and  in  the  vicinity  of  Sioux  City  tbe  i)urer  sandstone  layers  are  (piarried  to  the 
value  of  perhaps  $1,000  or  82,000  per  year,  the  product  being  used  for  common  rubble,  ripraj),  macadam,  paving  and 
curbstones,  etc.  The  material  is  tolerably  suitable  for  such  purj)oses  if  care  is  exercised  to  exclude  tbe  obscurely, 
shaly,  or  otherwise  defective  portions.  There  is  so  much  waste  as  to  enhance  its  cost,  but  it  can  nevertheless  be 
furnished  at  a  less  price  than  stone  transported  thither  from  better  quarries. 
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NiSUNAiJOTNA  STAGE.— The  Nisliiiabotiiii  stajjo  is  mainly  a  coarso-graiiuHl,  friable  .saiul.stoiie,  generally  quite 
ferruginous,  sometimes  gravelly  and  passing  into  inulding-stone,  anil  rarely  clayey.  When  cemented  it  is  usually 
by  iron,  and  it  hence  assumes  the  reddish-brown  color  of  the  hydrated  scsiiuioxide.  It  is  freiiuently  obliquely 
stratified,  and  is  generally  massive  or  with  Very  irregular  and  obscure  bedding  and  Jointage  i)laiies.  It  is  exposed 
along  the  Nishnabotna  river  iu  Cass  county,  in  Guthrie  county,  and  in  a  few  other  localities  ;  the  only  important 
quarry  being  at  I^nvis.  A  few  smaller  quarries  are  operated  near  Lewis,  aiul  others  are  said  to  be  worked  in 
southeastern  Guthrie  county. 

FoKT  DoDGK. The  stage  to  which  it  seems  appropriate  that  tills  naiiu'  should  bo  applied  is  a  deposit  of  nearly 

pure  liuht  gray,  regularly -bedded  gypsum,  resting  unconformably  upon  Saint  Louis  and  Lower  Coal  strata,  and 
unconforniably  overlain  by  drift,  supposed  to  extend  over  an  area  of  about  2."»  square  miles  in  the  vicinity  of  Fort 
Dodge.  The  bedding  is  horizontal,  and  it  is  generally  di.-^tantly  and  vertically  Jointed.  It  is  also  finely  laminated 
horizontally  in  alternate  white  and  gray  lines,  the  latter  containing  all  the  .slight  impurity  with  which  it  is  charged. 
It  is  quite  soft  when  fir.st  quarried,  but  hardens  considerably  on  exposure.  Some  years  ago  it  was  quite  extensively 
used  as  a  building  material,  but  it  has  now  fallen  into  disrepute.  Among  the  structures  built  from  it  are  an  arched 
culvert  over  Two-Mile  creek,  on  the  Illinois  Central  railway,  aud  the  depot  building  on  the  same  railway  at  Fort 
Dodge,  both  of  which  were  erected  from  15  to  20  years  ago.  Four  years  ago  the  culvert  was  seen  to  be  in  good 
condition,  aud  during  the  past  season  but  little  sigu  of  dissolution  could  be  detected  in  the  depot  building. 
Foundations  built  at  about  the  same  time  are,  however,  reported  to  have  given  way.  It  is  now  almost  exclusively 
employed  in  tlie  manufacture  of  plaster  of  paris. 

I  have  made  but  few  aud  casual  observations  in  connection  with  the  Cretaceous  rocks  of  the  state,  aud  hence 
their  description  is  mainly  taken  directly  from  White's  report.  It  is  probable  that  much  of  the  uorthwesteru  third 
of  the  state  is  underlain  by  Cretaceous  strata;  but  the  depth  of  the  drift  is  so  great  as  to  prevent  the  actual 
determination  of  the  geographical  extent  of  the  system.  The  classification  adopted  is  that  of  White,  except  as 
regards  the  gypsum  deposit,  which  is  provisionally  given  a  specific  stratigraphical  designation  aud  included  within 
the  Cretaceous  system.  As  shown  by  White,  the  deposit  is  apparently  a  precipitate  of  sedimentary  character 
[Geologn  of  loica,  1870,  II,  p.  300),  and  it  hence  must  have  been  laid  down  in  a  basin  isolated  from  the  sea  and 
subjected  to  gradual  evaporation  :  ami  since  the  Cretaceous  seas  extended  fivrther  northeast  than  those  of  any 
other  age  between  sub-Carboniferous  aud  Quaternary  times,  it  is  regarded  as  most  probable  that  this  little  inland 
basin  was  filled  by  sea-water  during  that  period,  and  desiccated  during  the  elevation  that  closed  that  period  in  Iowa. 

The  limited  infoi-mation  as  to  the  employment  of  the  Woodbury  sandstone  for  building  purposes  was  mainly 
derived  ft-om  incidental  observations  made  some  years  ago ;  but  from  reports  of  a  resident  during  the  past  season 
it  apjiears  that  the  material  is  used  to  about  the  same  extent  as  at  that  time. 

CARBONIPEEOrS   PERIOD. 

Upper  Coal. — The  materials  forming  this  stage  of  the  general  Iowa  section  are,  as  far  as  known,  pure, 
magnesian,  argillaceous,  arenaceous,  and  earthy  limestones,  generally  intercalated  with  shaly  bands  aud  partiugs, 
together  with  shales,  clays,  sandstones,  and  a  thin  coal  seam.  The  pure  aud  magnesian  limestones  are  regularly, 
smoothly,  and  approximately  horizontally  bedded,  and  generally  distantly  jointed  by  the  "clay  seams'"  of  the 
quarrymen  ;  though  the  ledges,  especially  in  the  pure  limestones,  are  independently  cut  up  into  angular  blocks  of 
various  sizes  by  irregularly-ramifying  vertical  "  dry  seams",  which  often  simulate  fresh  fractures.  The  area  occupied 
by  this  stage  is  very  considerable,  though  most  of  it  is  so  deeply  covered  with  drift  that  the  rocks  are  accessible 
only  along  waterways. 

In  addition  to  the  quarries  specifically  reported  on  there  are  small  quarries  supplying  local  demands  for  common 
rubble  (used  chiefly  for  cheap  foundations,  etc.)  at  Glenwood,  Malvern,  Red  Oak,  Macedonia,  Corning,  Bedford, 
Clarinda,  Numa,  and  Wiuterset,  in  southeastern  Cass  county,  in  southern  Decatur  county,  and  elsewhere,  which 
collectively  produce  building  material  to  the  amount  of  many  thousands  of  dollars  annually ;  indeed  the  demand 
for  building  stone  for  all  except  the  more  costly  structures  in  the  southwestern  part  of  the  state  is  chiefly  met  by 
the  product  of  .such  local  quarries.  They  are,  however,  so  irregularly  worked  as  to  render  it  quite  impossible  to 
collect  reliable  statistics  of  their  operation  and  product.  All  of  these  quarries  are  iu  limestone,  the  sandstones 
being  worthless  for  building  purposes  so  far  as  known. 

The  dolomite,  which  occurs  only  at  Wiuterset,  and  iu  a  few  ledges  at  Earlham,  is  light  buff  or  grayish-buff, 
finely  saccharoidal,  homogeneous,  tough,  quite  free  from  grit,  aud  seldom  penetrated  by  dry  seams.  It  well 
resists  exposure  and  the  action  of  frost,  and  is  in  all  respects  an  excellent  stone.  The  pure  limestone  is  whitish  or 
light  gray,  sometimes  with  a  bluish  tinge,  finely  subcrystalliue,  the  fracture  being  generally  conchoidal.  It  usually 
occurs  in  only  a  few  ledges  at  any  point,  intercalated  with  impure  limestone,  but  is  not  confined  to  any  part  of  the 
area  of  the  Upper  Coal  rocks.  It  is  somewhat  injured  by  dry  seams,  and  does  not  perfectly  resist  the  action  of 
frost.  The  impure  or  argillaceous  portions  arc  light  buff,  yellowish,  bluish,  and  sometimes  blue-black,  especially 
wlieii  freshly  quarried  ;  is  approximately  homogeneous,  fine,  compact,  and  brittle,  and  much  cut  up  by  dry  seams. 
This  stone  is  soon  destroyed  by  frost,  esjjecially  when  kei)t  moist,  as  at  the  ground  Icviil  in  foundations,  lioth  the 
imre  and  argillaceous  i)liasos  are  remarkably  uniform  in  lithological  character  over  the  whole  area  of  the  stage. 
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Middle  Coal. — This  division  of  the  Coal  Measure  scries  consists  of  shales,  clays,  sandstones,  and  limestones, 
with  half  a  dozen  thin  coal  seams,  the  limestones  and  sandstones  occurring  in  thin,  discontinuous  beds.  Its  strata 
occupy  a  variable,  tortuous  belt,  bounding  the  area  of  the  newer  stage,  but  not  yet  satisfactorily  separable, 
geographically,  from  the  Lower  Coal  stage.  St.  John  mentions  [Geology  of  loica,  1870, 1,  p.  284)  that  the  limestones 
of  this  stage  are  quarried  iu  the  western  part  of  Dallas  county,  and  that  the  sandy  ledges  aUord  a  fair  freestone  near 
Adel  and  south  of  Indianola;  but  it  appears,  from  inquiries  made,  without  visiting  these  localities,  that  neither 
here  nor  elsewhere  are  these  rocks  systematically  quarried  to  any  considerable  extent. 

Lower  Coal.— The  lowest  member  of  the  coal-bearing  rocks  in  Iowa  is  mainly  composed  of  shales,  clays,  and 
friable  sandstones,  with  occasional  thin  layers  of  impure  limestt)ue  and  a  number  of  valuable  beds  of  coal,  the 
whole  occupying  a  very  considerable  but  extremely  irregular  area.  Over  this  area  (which  was  largely  determined 
by  Hall  and  White)  the  strata  are  tolerably  uniform  in  character  and  approximately  horizontal,  though  sandstones 
predominate  toward  its  eastern  and  northern  margin,  and  iu  the  isolated  outliers,  and  the  beds  are  apparently 
disturbed  by  a  number  of  gentle  i)arallel  undulations  which  coincide  in  direction  with  the  principal  waterways.  In 
some  cases  certainly,  and  apparently  in  nearly  all,  the  lines  of  erosion  follow  the  auticlinals.  Moreover,  its 
attenuated  margin  is  deeply  lobed  by  the  erosion  of  the  tributaries  of  these  streams  and  by  all  minor  waterways 
which  originate  within  its  area.  Accordingly  it  is  quite  possible  that  the  terminal  portions  of  many  of  the  eastwardly- 
extendiug  lobes  are  nearly  insulated;  while  conversely,  the  Story  county,  Pella,  and  other  sub-Carboniferous 
exposures  may  be  completely  surrounded  by  coal-bearing  strata.  The  rock  occurs  in  the  southeastern  part  of  Jones 
county,  near  Oxford,  but  its  extent  is  not  known.  A  brown  sandstone  also  occurs  in  the  eastern  part  of  Delaware 
county,  5  miles  south  of  Dyersville,  and  a  ferruginous  conglomerate  is  found  in  small  quantities  in  the  northeastern 
part  of  Howard  county;  but  these  exposures  equally  resemble  the  Nishnabotna  sandstone,  and  may  possibly  not 
belong  to  either  the  Cretaceous  or  the  Carboniferous  systems. 

The  limestones  of  the  stage  are,  so  far  as  known,  worthless  for  building  purposes ;  but  the  sandstones,  which 
are  usually  coarse,  more  or  less  ferruginous,  heav.ily  bedded  or  massive,  rather  distantly  jointed,  and  often  obliquely 
laminated,  are  quarried  in  many  localities,  chiefly  near  the  margin  of  the  area  occupied  by  the  stage,  or  in  its 
isolated  outliers.  At  Red  Eock  (9  miles  north  of  Knoxville)  it  yields  an  excellent  freestone  of  brick-red  color, 
which  attracted  much  attention  a  few  years  ago,  but  which  is  now  mostly  abandoned  in  consequence  of  the  opening 
of  quarries  in  superior  limestone  and  sandstone  strata  of  the  Saint  Louis  stage  in  the  vicinity.  A  less  valuable 
freestone  is  reported  to  be  quarried  iu  a  small  way  near  Eipley,  and  in  Boone  county,  10  miles  west  of  Sheldahl. 
At  Steamboat  Eock  (4  miles  north  of  Eldora),  Eldora,  near  Marshall,  at  Kellogg,  and  south  of  Sigourney,  a  coarse, 
brown,  friable,  ferruginous  sandstone,  sometimes  conglomeratic,  which  supplies  local  demands  for  common  masonry, 
is  quarried  in  a  primitive  manner  whenever  the  material  is  called  for ;  the  aggregate  annual  product  (excluding 
Eldora)  is,  on  an  average,  about  80,000  cubic  feet,  worth  about  $2,500,  but  the  output  appears  to  have  been  less 
than  usual  for  the  past  year  or  two. 

The  sandstones  of  the  outliers  are,  as  a  rule,  superior  to  those  of  the  Lower  Coal  areai)roper.  At  the  Dutch 
colonies,  in  Iowa  county  (East  Amana,  Amana,  Middle  Amana,  Hiihe  Amana,  West  Amana,  and  Homestead), 
lying  from  .j  to  10  miles  east  of  Marengo,  it  is  finer  and  firmer  than  in  the  localities  previously  mentioned,  and 
generally  obliquely  laminated.  It  is  employed  in  the  construction  of  the  principal  buildings,  including  mills  and 
factories,  in  the  several  towns.  The  laborers  of  the  colonies  work  the  quarries  whenever  building  material  is 
required,  or  they  are  not  otherwise  engaged,  moving  about  75,000  to  125,000  cubic  feet  of  rubble  per  year;  but 
since  this  labor  has  no  financial  equivalent,  and  the  product  is  common  property,  the  value  of  the  material  is 
indeterminate.  In  the  outliers  of  Muscatine  and  Scott  counties  the  rock  is  still  more  extensively  utilized  as  a 
building  material.  In  the  western  part  of  this  area  it  is  lithologically  similar  to  that  found  at  Amana,  or  somewhat 
coarser  and  more  friable,  as  in  the  Hare  and  Starke  quarries ;  but  eastward  it  is  finer  and  less  ferruginous,  as  in  a 
quarry  near  Buffalo  and  the  Goet.sch  quarry,  in  Davenport,  where  it  is  fine,  uniform,  clean,  imperfectly  cemented, 
and  light  buff  or  white  in  color.  In  the  last-named  quarry  it  rejjoses  unconformably  upon  Devonian  limestone, 
both  being  quarried,  but  neither  extensively. 

Saint  Louis. — This  stage  is  made  up  of  three  distinct  divisions.  The  uppermost  of  these  consists  mainly  of 
pure  limestone,  sometimes  brecciated  or  concretionary,  sometimes  regulaily  bedded,  compact,  finely  subcrystalline, 
homogeneous  and  brittle,  with  a  conchoidal  fracture,  and  is  overlain  by  a  bed  of  clay,  the  whole  being  some  40 
feet  in  thickness.  The  middle  member  is  a  sandstone  or  freestone,  usually  regularly  bedded,  distantly  jointed,  firm, 
homogenous,  and  hard;  its  thickness  never  exceeding  20  feet,  .so  far  as  known.  The  lowest  bed  is  an  equally 
homogeneous,  compact,  regularly-bedded,  distantly-jointed  dolomite  of  unusual  strength,  fineness,  and  toughness. 
The  area  over  which  the  strata  of  this  age  form  the  floor  of  the  drift  is  not  known  with  sufficient  ae(!uracy  to  permit  of 
separating  this  fi-om  the  older  stages  of  the  sub-Carboniferous  series ;  but  its  outcrops  are  known  in  Lee,  Des  Moines, 
Henry,  Washington,  Van  Bureu,  Jefferson,  Keokuk,  Wai)ello,  Mahaska,  Clarion,  Story,  Hamilton,  and  Webster 
counties;  its  identity  in  the  second  as  well  as  iu  the  last  three  of  these  counties  being  stated  on  White's  authority. 

The  uppermost  division  is  the  least  valuable  as  a  building  material,  though  it  is  largely  quarried  for  that 
purpose  at  Franklin,  Mount  Pleasant,  Ottumwa,  Chillicothe,  Givin,  Sigourney,  Ames,  Fort  Dodge,  Webster  City, 
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and  elsewhere.  In  all  of  these  localities  it  forius  a  fair,  sometimes  excellent,  buildiug  stone.  It  has  also  beou 
quaiTied  for  nse  in  lithography,  chiefly  near  Farminstou,  where  the  rock  is  similar,  lithologically,  to  that  found  at 
Franklin.  It  is  no  longer  nsed  for  this  puri)()S(',  since  it  has  been  found  to  contain  too  many  dry  scaiiis,  often 
cemented  by  crystalline  carbonate  of  lime.  Its  ordinary  color  is  liglit  bufi;  light  gray,  or  nearly  wliitc,  sometimes 
with  a  bluisli  tiiige;  and  its  normal  texture,  wliere  of  value  as  a  building  material,  is  line,  homogeneous,  brittle, 
and  sometimes  very  hard,  as  at  Ottumwa.  This  phase  resembles  the  i)ure  limestone  of  the  Upper  Coal  stage.  It  is, 
however  impure  in  its  northwesterly  extension.  At  Ames  and  at  Webster  City  it  is  generally  buff  or  yellowish  in 
color  st)mewhat  earthy  or  argillaceous,  and  quite  similar  to  the  imi)ure  portions  of  the  Upi)er  Coal  limestone;  while 
at  Fort  Dodge  it  is  almost  silty  in  part,  dark  blue  or  black  when  fresldy  (piarried,  thougli  weathering  to  gray,  and 
very  erratic  and  refractory  under  the  hammer  wlieu  first  extracted.  It  need  liardly  be  said  that  tlie  stone  from 
these  quarries  does  not  well  resist  the  action  of  frost.  Little  is  knowa  of  the  Webster  City  quarry  further  than 
that  it  supplies  local  demands  for  cheaper  masonry,  and  that  it  is  not  largely  operated.  The  city  is  in  part  supplied 
with  better  stone  froui  the  Farley  quarries.  ' 

The  middle  division  is  largely  quarried  at  Keokuk,  Fairfield,  Mount  Pleasant,  and  Dudley.  At  Fairfield  it  is 
composed  of  siliceous  sand  in  a  calcareous  matrix,  and  is  irregularly  bedded  and  closely  joiuted,  rendering  it 
difficult  to  find  blocks  of  large  dimensions ;  but  it  is  so  hard,  and  resists  disiategratiou  so  perfectly,  that  a  door-sill  in 
constant  use  for  twenty  years  exhibits  scarcely  perceptible  wear.  Ten  miles  northeast  of  Fairfield  a  small  quarry, 
used  locally,  is  said  to  yield  much  larger  blocks  of  similar  (piality.  Near  Oskaloosa  the  rock  is  reported  to  be 
much  the  same  as  at  Fairfield.  It  is  here  used  for  millstones  with  partial  success.  At  Keokuk  and  at  Mount 
Pleasant,  but  especially  at  Dudley,  the  ledges  are  smooth,  uniform,  distantly  jointed,  and  free  from  dry  seams, 
permitting  the  extraction  of  blocks  10  by  20  feet,  or  larger,  though  it  is  here  less  hard  and  indestructible,  than  at 
Fairfield.     The  rock  is  generally  gray  or  bluish-gray  in  color. 

The  lowest  and  magnesian  member  is  extracted  at  Keokuk,  Mount  Pleasant,  Chequest  creek  (5  miles  southwest 
of  Kilbourue),  Brighton,  Washington,  Givin,  Ottumwa,  Dudley,  Tracy,  Pella,  Durham,  and  Kuoxville.  At 
Washington,  Brighton,  and  Knoxville  it  sometimes  exhibits  a  styolitic  structure,  and  is  in  addition  rather  irregularly 
stratified  and  closely  Jointed.  At  Durham,  Pella,  Tracy,  Dudley,  Givin,  Chequest,  and  iMount  Pleasant,  however, 
it  is  regularly  and  rather  heavily  bedded,  quite  homogeneous,  and  distantly  jointed.  Its  color  varies  from  bluish- 
"•rav  at  Washington  and  Knoxville  to  bluish-buff  at  Chequest,  yellowish-buft'  at  Pella  and  Tracy,  light  buff  at 
Givin  and  Durham,  and  whitish  at  IMount  Pleasant;  and  in  texture  it  is  finely  saecharoidal  or  compact,  homogeneous, 
and  tough,  resembling  in  some  cases  the  Upper  Coal  dolomite.  At  Chequest  it  is  susceptible  of  a  fair  polish,  and  is 
widely  known  as  "Chequest  marble'',  and  at  Tracy,  Pella,  and  elsewhere  it  may  be  carved  with  great  facility. 
The  bluish  tinge  is  remarkably  permanent,  as  at  Washington,  where  fractures  exposed  for  a  number  of  years 
exhibited  no  perceptible  alteration  in  color,  and  appeared  almost  as  fresh  as  if  just  taken  from  the  quarry. 

Keokuk. — This  stage  comprises  two  members,  the  upper  being  an  irregular  mass  of  shaly  or  calcareo-siliceous 
strata,  abounding  in  geodes,  while  the  lower  consists  of  compact  grayish  or  bluish  limestone,  generally  regularly 
bedded,  with  shaly  partings.  The  area  covered  by  the  rocks  of  this  age  is  known  to  be  limited,  though  it  cannot 
yet  be  delineated  cartographically.  The  only  localities  where  these  rocks  are  known  to  occur  are  portions  of  Lee 
and  Des  Moines  counties,  and  a  narrow  belt  along  the  Des  Moines  river,  in  Van  Buren  county,  where  they  have 
been  brought  to  the  surface  by  one  of  the  gentle  anticlinals  already  referred  to,  coupled  with  the  erosion  of  the 
valley.  The  stage  appears,  from  White's  observations,  to  attenuate  and  perhaps  disappear  toward  the  interior  of 
the  state. 

The  pure  limestones  of  Keokuk  age,  like  those  of  the  Saint  Louis  and  Upper  Coal  stages,  are  finely  sub- 
crystalline,  compact,  brittle,  homogeneous,  and  hard ;  light  gray,  whitish,  and  slightly  bluish  in  color;  but  the  larger 
portion  is  earthy  or  argillaceous,  as  is  much  of  that  of  the  Upper  Coal.  These  impure  limestones  are  butt;  yellowish, 
or  bluish,  uniformly  bedded,  separated  by  shaly  partings,  which  sometimes  graduate  into  the  ledges  and  again 
develop  into  considerable  layers  of  clay;  they  are  distantly  jointed,  but  much  cut  up  by  independent  systems  of 
dry  seams  ramifying  through  each  ledge,  and  liable  to  suffer  disruption  and  disintegration  when  exposed  to  the 
atmosphere  and  frost.  The  Keokuk  strata  are  not  extensively  quarried,  the  important  quarries  being  confined 
to  Keokuk  and  Bentonsport. 

The  smaller  quarries  in  the  vicinity  of  Keokuk  and  near  Bonaparte,  5  miles  southeast  of  Bentonsport,  are  also 
in  this  stage.  The  material  is  employed  to  some  extent  for  dressed  caps,  sills,  etc.,  as  well  as  for  rubble,  macadam, 
and  other  common  grades  of  building  stone. 

Burlington.— This  stage,  like  the  Saint  Louis,  is  made  up  of  t  luee  well-marked  beds.  The  ui)permost  division 
consists  mainly  of  light  gray,  whitish,  or  bulf,  regularly -bedded,  compact,  subcrystalline  limestone  of  approximate 
purity,  with  occasional  clayey  or  shaly  partings,  becoming  siliceous,  cherty,  and  irregular  toward  the  top.  The 
middle  member  is  i)redominately  siliceous,  but  it  is  generally  shaly,  seldom  sandy,  and  without  compact  and  regular 
strata.  The  lowest  division  is  a  yellowisii  or  grayisli,  compact,  ])ure  limestouc,  regularly  and  rather  heavily  bedded 
centrally,  but  cherly  both  above  and  below.  The  highest  member  constitutes  about  one-half  and  each  of  the  two 
lower  divisions  about  one-fourth  of  the  total  thickness  of  the  stage.  Its  geographical  extent  is  probably  still 
less  than  that  of  the  Keokuk  division  of  the  sub-Carboniferous  rocks,  since  it  is  known  only  at  its  typical  locality, 
Burlington,  along  lines  of  erosion  in  Des  Moines  and  Louisa  counties,  and  in  the  northern  part  of  Washington 
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The  Burlington  rocks  are  practically  identical  with  those  of  Keokuk,  and  are  similarly  used  for  common  masonry 
and  occasionally  for  dressed  work.  They  are,  however,  extensively  quarried  only  at  Burlington.  Portions  of  the 
uppermost  division  are  nearly  white  in  color,  tine,  compact,  homogeneous,  and  hard,  with  a  conchoidal  or  splintery 
fracture,  like  the  so-called  lithojjraphic  limestoneof  the  Saint  Louis  stage.  This  phase  has  been  used  to  some  extent 
for  ornamental  purposes,  but  it  contains  too  many  incipient  fractures  and  is  too  liable  to  unexpected  disruption  to 
be  of  special  value. 

KiNDEEHOuK. — The  rocks  of  this  age,  which  occupy  a  singularly  long  and  narrow  belt,  are  of  rather  variable 
character.  At  Burlington  nearly  the  whole  thickness  of  the  stage  is  made  up  of  shales  and  days,  with  a  few 
unimportant  beds  of  limestone  at  the  top,  which  include  oolitic  and  magnesian  layers.  This  pha.se  is  tolerably 
constant  throughout  Des  Moines  county,  the  dolomite  forming  the  upper,  the  oolite  the  middle,  and  the  shale  the 
basal  and  principal  portion.  Along  English  river  in  Washington  county  the  dolomite  is  considerably  thicker  (the 
oolite  remaining  inconspicuous),  and,  thoughratherearthy  and  irregularly  bedded,  is  quarried  in  a  small  way  near 
•Eiverside  and  Kalona,  yielding  common  and  heavy  rubble,  locally  used  for  foundations,  well-rock,  bridge-piers, 
etc. ;  the  average  annual  j.roduct  of  the  several  quarries  probably  falling  below  $1,.'J00  iu  the  aggregate.  The  stage 
is  next  known  in  Tama  and  Marshall  counties,  on  both  sides  of  the  Iowa  river.  Here  the  basal  .shaly  division  is 
mainly  absent  or  concealed  beneath  the  river  level,  not  to  apjiear  again  in  Iowa,  and  the  two  calcareous  divisions 
are  of  predominant  importance.  At  Montour  the  oolite  is  heavily  bedded  or  massive,  regularly  and  tolerably 
distantly  jointed,  and  gray  or  bluish-gTay,  weathering  to  bufl'  or  yellowish.  On  the  opposite  side  of  the  river  the 
same  oolite  is  less  heavily  and  more  regularly  bedded,  and  is  quarried  by  a  number  of  individuals  for  lime  and 
common  rubble,  the  rubble  supjjlying  the  vicinity  and  the  towns  of  Toledo  and  Tama.  These  quarries  are  generally 
operated  by  farmers  during  leisure  time,  and  yield  collectively  perhaps  75,000  cubic  feet  per  year,  worth  about  S750 
at  the  quarries,  or  $3,000  delivered.  A  similar  phase  is  presented  at  Conrad,  Grruudy  county,  where  the  material 
is  more  extensively  utilized.  Near  Le  Grand  the  uppermost  or  magnesian  bed  shows  a  thickness  of  over  40  feet, 
while  the  oolite  is  mainly  beneath  the  river.  Here  the  dolomite  is  regularly  and  rather  heavily  bedded,  distantly 
jointed,  compact,  fine,  and  homogeneous,  and  generally  butf,  whitish,  or  yellowish  in  color.  The  coarser  ledges  are 
here  so  extensively  used  for  rubble,  bridge  work,  dimension  stone,  and  other  purposes  as  to  require  a  railway 
station  for  the  sole  use  of  the  quarry ;  while  the  finer  ledges,  which  are  often  beautifully  veined  by  iron  peroxide, 
are  sawed  into  slabs  and  shipped  to  distant  markets  for  ornamental  purposes,  under  the  name  of  "Iowa  marble". 
Near  Dillon  the  same  dolomite  is  unusually  hard  and  firm,  and  is  the  sole  member  exposed.  At  and  near  Iowa  Falls 
the  two  uppermost  divisions  of  the  same  stage  (as  identified  by  White)  again  appear ;  but  here  the  limestone  is 
pure,  finely  subcrystalline,  compact,  hard,  and  without  a  trace  of  oolitic  structure,  and  the  dolomite  is  remarkably 
magnesian,  generally  heavily  but  regularly  bedded,  though  in  part  massive  and  tolerably  distantly  jointed.  Both 
members  are  quarried  quite  largely.  The  purely  calcareous  bed  here  resembles  lithographically  the  brittle  white 
limestone  of  the  Burlington,  Keokuk,  Saint  Louis,  and  Upper  Coal  stages.  Several  small  quarries  have  been  opened 
iu  the  Kinderhook  strata  toward  and  above  Alden,  along  the  Iowa  river;  but  their  product  is  insignificant.  At 
Humboldt  and  Dakota  both  the  oolitic  and  subcrystalline  phases  of  the  middle  bed,  as  well  as  the  magnesian 
division,  are  expo.sed  and  largely  quarried.  Near  the  headwaters  of  Lizard  creek  the  purely  calcareous  division 
again  approaches  the  surface  over  a  considerable  area,  and  is  exposed  in  a  number  of  localities  in  both  the  oolitic 
and  subcrystalline  aspects.  It  is  here  quarried  in  a  small  way  by  half  a  dozen  individuals  iu  both  Humboldt  and 
Pocahontas  counties,  the  total  value  of  the  annual  product  falling  short  of  $1,000.  The  material  here  appears  to 
be  of  unusual  strength,  hardness,  and  homogeneity,  is  regularly  bedded  and  not  very  closely  jointed,  and  promises 
to  be  of  great  value  when  the  quarries  are  properly  opened  and  adequate  means  of  transportation  provided.  In 
addition  to  the  foregoing  there  are  small  quarries  near  Ackley  and  Hampton  which  yield  thinly-bedded,  "  shelly  ",  (a) 
irregular  limestones  representing  this  stage,  and  another  of  like  character  is  said  to  exist  near  Eldora,  where  a 
ravine  cuts  through  the  Lower  Coal  sandstone.  The  product  of  these  quarries  is  trifling,  and  the  real  value  of 
the  material  is  very  small  since  the  iise  of  it  is  almost  an  injury  to  the  consumer. 

DEVONIAN  PERIOD. 
Hamilton.— The  Devonian  rocks  of  Iowa  are  extremely  variable,  both  lithographically  and  paleontologically, 
but  our  knowledge  concerning  them  is  meager.     The  predominant  lithological  phases  may  be  enumerated  and 
described  in  the  order  of  their  excellence: 

1.  The  "Old  State  House"  dolomite. 

2.  The  ^Masou  City  dolomite. 

3.  The  Mason  City  limestone. 

4.  The  La  Porte  limestone. 

5.  The  Osage  dolomite. 

6.  The  Bufialo  limestone. 


a  The  convenient  term  "shelly"  (probably  a  corruption  of  shaly)  is  frequently  applied  by  quarrymen  in  this  state  to  rock  which 
separates  into  irregular  plates,  generally  an  inch  or  less  in  thickness,  and  a  foot  or  more  in  diameter.  Such  rock  may  not  be  shaly,  as 
shown  by  the  compaiative  purity  of  the  Kinderhook  limestone  where  it  exhibits  this  phase.  The  phrase  "excessively  thin-bedded  "might 
be  equivalent,  if  Hhe  limited  lateral  extent  of  the  plates  were  also  borne  in  mind. 
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7.  The  Iowa  City  limestone. 

8.  The  Waverly  limestone. 

9.  The  Independence  limestone. 

10.  The  Cedar  IJapids  limestone. 

11.  The  Fayette  bieecia. 

12.  The  Kockfonl  sliale. 

13.  The  Independence  shale. 

1.  The  first  of  these  is  a  i)ecnliar,  heavily-bedded  or  massive,  slightly-magnesian  gray  limestone  of  remarkable 
homosrcneity,  toui;hness,  and  dnrability,  largely  made  up  of  comminuted  fragments  of  fossils,  chiefly  Afrypa 
reticnlari.s.  It  is  found  at  the  Morth  Dend  or  Old  State  Honse  quarry,  9  miles  northwest  of  Iowa  City,  not 
visibly  associated  with  other  strata  ;  and  only  since  the  collection  of  statistics  for  the  Census  Office  was  comi)leted 
has  it  been  found  to  pass  beneath  apparently  conformable  strata  of  limestone  of  the  Iowa  City  phase  at  Roberts' 
ferry.     It  is  not  known  except  in  the  immediate  vicinity  of  the  great  bend  in  the  Iowa  river. 

2.  The  Mason  City  dolomite  is  a  rather  heavily  and  regularly  bedded  brown  and  brownish-buff,  distantly 
jointed,  saccharoidal,  homogeneous,  tough,  and  com])act  magnesiau  limestone,  lying  (conformably  beneatli  pnre 
hmestoue  strata,  and  only  known  in  the  deeply-eroded  valleys  of  Lime  and  Willow  creeks  at  Mason  City. 

3.  The  third  phase  is  a  light  gray  or  white,  comi)act,  homogeneous  and  brittle,  finely  subcrystalline,  pure 
limestone,  usually  rather  heavily  bedded  and  distantly  jointed,  though  considerably  cut  up  by  independent 
systems  of  fractures  in  each  ledge.  It  closely  resembles  the  pure  limestone  of  the  Upper  Coal  at  Earlham, 
Stennett.  Corning,  and  other  localities;  of  the  upper  division  of  the  Saint  Louis  at  Franklin,  Farmington,  Mount 
Pleasant,  Ottumwa.  and  elsewhere;  of  the  Keokuk  and  Burlington  at  their  typical  localities;  and  of  the  middle 
division  of  the  Kinderhook  at  Iowa  Falls.  Similar  rock  occurs  elsewhere  in  oecasioual  ledges,  as  at  Garrison, 
Waterloo,  Orcliard,  Floyd,  Marble  Koek  (where  the  uame  of  the  town  was  derived  from  it),  Osage,  and  ISIitchell. 
The  phase  indeed  appears  to  graduate  into  that  of  Iowa  City  ou  the  one  hand  and  into  that  of  Wavei-Iy  on  the 
other,  though  it  is  approximately  uniform  throughout  at  Mason  City. 

4.  The  La  Porte  limestone  is  rather  heavily  aud  regularly  bedded,  compact,  homogeueous,  rather  finely 
subcrystalline,  but  at  the  same  time  slightly  tough.  It  is  not  quite  pure,  is  somewhat  unctuous  to  the  touch,  resists 
the  action  of  frost  fairly,  and  resembles  the  Mason  City  limestone  as  regards  jointing.  It  appears  to  be  normally 
bluish-gray,  changing  to  gray  or  whitish  on  oxidation;  but,  as  iu  the  Saint  Louis  dolomite  of  Washiugton  and 
Knoxville,  the  alteration  is  accomplished  so  slowly  that  partially-oxidized  blocks  remain  distinctly  mottled  for 
years.  A  precisely  similar  phase  has  not  been  detected  elsewhere,  though  certain  ledges  of  the  La  Porte  quarry  are 
essentially  identical  with  certain  ledges  occurring  at  both  Iowa  City  and  Waverly. 

5.  The  Osage  dolomite  is  a  somewhat  earthy  and  slightly  magnesiau  limestone  of  liglit  buff  or  yellowish  color, 
and  of  tolerably  fine,  homogeneous,  and  (compact  texture.  It  is  regularly  bedded,  sometimes  with  earthy,  sluily,  or 
cherty  partings,  rather  distantly  jointed,  but  sometimes  independently  seamed.  It  exhibits  in  a  slight  degree  the 
tendency  to  become  separated  into  angular  fragments  ou  exposure  to  the  atmosphere,  and  especially  to  frost, 
which  characterizes  all  of  the  inferior  rocks  of  this  stage.  It  is  of  rather  variable  character,  and  cau  only  be 
arbitrarily  separated  from  portions  of  the  Waverly  limestone.  It  occurs  associated  with  limestones  of  the  Mason 
City  and  Iowa  City  phases  at  Osage,  Mitchell,  Saint  Ansgar,  and  Orchard;  with  the  Waverly  limestone  at  Waverly 
and  Waterloo;  with  the  Mason  City  limestone  at  Marble  Eock  (where  it  exhibits  but  very  slight  teudency  to  fracture 
on  exposure),  and  with  the  Iowa  City,  Bufi'alo,  Independence,  aud  Iowa  City  phases  at  Davenport. 

G.  The  Buffalo  limestone  is  irregularly  bedded,  obliquely  and  rather  closely  jointed,  blue,  but  weath(Tiug  to 
gray  within  a  year  or  two  after  quarrying,  generally  abundantly  fossiliferous,  and  extiemely  hard,  brittle,  and 
refractory.  It  is  (juarried  at  and  near  Buffalo,  where  the  fossiliferous  i)ortions  are  slightly  used  for  ornamental 
purposes,  chiefly  for  paper-weights,  table-ornaments,  and  the  like,  large  pieces  of  uniform  character  being  diflicult  to 
procure.  It  is  liable  to  become  fragmentary  on  exposure.  A  somewhat  similar  but  less  hard  and  pure  fossiliferous 
limestone  is  found  at  Charles  City  and  I^Tashua,  and  un fossiliferous  rock,  resembling  that  of  certain  ledges  of  the 
Buffalo  quarry,  occur  at  Davenport,  West  Union,  aud  in  a  few  other  localities. 

7.  The  ])hase  assunu'd  at  Iowa  City  is  that  of  a  uou-magnesian  but  sometimes  argillaceous,  finegrained, 
subcrystalline  limestone,  blue  or  even  black  ou  fresh  exposure,  but  rapidly  weathering  to  gray,  buff,  or  whitish. 
It  is  tolerably  regularly  bedded,  with  occasional  shaly  or  clayey  partings,  generally  distanlly  jointed,  but  much 
cut  up  by  independent  systems  of  dry  seams  and  fractures  of  fresh  aspect,  and  it  is  ([uitc  disposed  to  become 
fragmentary  ou  exposure.  It  occurs  at  Iowa  City,  Roberts'  ferry,  Muscatine,  Atalissa,  Garrison,  La  Porte  (  in  the 
five  last-named  localities  associated  with  other  phases),  Solon,  Fairfax,  Marion,  and  elsewhere.  At  Bristow  the 
rock  is  quite  similar,  and  at  Rock  Falls  and  West  Union  (iu  jiart)  it  i)artakes  sonunviiat  -of  the  character  of  the 
Buffalo  limestone.  At  Iowa  City  and  Roberts'  ferry  it  abounds  in  crystalline  masses  of  the  Hamilton  corals,  A. 
ccrimlaria  (laviiJsoni  and  Farvosites  (of  two  or  three  species),  forming  respectively  the  Bird's-eye  aud  the  Fish-egg 
varieties  of  the  so-(;alled  Iowa  City  marble. 

8.  The  Waverly  limeslone  differs  from  the  last  in  being  more  («irthy,  slightly  nuignesian,  more  yellowisii  in 
color,  and  still  more  dis[K)sed  to  become  fragmentary  ou  exi)osure.  It  0(!(!urs  at  Waverly,  Shell  Rock,  Waterloo, 
Iudei)endence,  Raymond,  Vinton,  Davenport,  and  Chatham,  generally  associated  with  other  phases.  Sonu>  blocks 
obtained  a  number  of  years  ago  from  the  latter  locality,  however,  resemble  the  La  Porte  steuu\ 


DESCRIPTIONS  OF  QUARRIES  AND  QUARRY  REGIONS.  203 

9.  The  Independence  limestone  is  liard  and  brittle,  blue,  but  weathering  to  gray,  irregularly  stratified  or 
shelly,  and  regularly  aiul  closely,  though  often  obliquely,  jointed.  It  prevails  near  the  eastern  margin  of  the 
stage,  as  near  Crescoand  Lime  Spriugs,  north  of  Waucoma,  at  Fayette,  Quasqueton,  Independence,  and  in  seveial 
smaller  qiuirries      It  is  usually  fossiliferous,  fragmentary,  and  somewhat  similar  to  the  Bafi'alo  lim('sf!)ne. 

10.  The  Cedar  Kapids  limestone  somewhat  resembles  that  of  Iowa  City,  save  that  it  is  without  regnlai- Joiuting 
or  bedding,  and  is  so  extremely  fragmentary  as  to  be  worthless,  except  for  macadam,  railway  ballasting,  etc.  It 
occurs  at  Cedar  Eapids,  west  of  Mount  Vernon,  at  Atalissa,  and  in  part  of  the  Davenport  quarries,  where  it  is 
associated  with  .rther  phases. 

11.  At  Fayette,  Quasqueton,  and  elsewhere,  a  bed  consisting  of  angular  fragments  of  compact,  brittle  limestone, 
embedded  in  a  matrix  of  similar  material,  occurs.     It  is  of  no  value  for  purposes  of  construction. 

12  and  13.  Neither  the  Eockford  nor  the  Independence  shales  yield  materials  that  can  be  used  for  building 
purposes  in  their  natural  condition.     Both  are  made  up  of  shales  and  clays. 

It  will  be  observed  that  a  number  of  the  quarries  mentioned  in  the  foregoing  paragraphs  are  not  represented 
in  the  tables.  All  of  these  are  small,  except  a  few  which  have  been  practically  abandoned  within  a  few  years. 
More  than  thirty  different  opeuiugs  have  been  visited  during  previous  years.  In  the  aggregate  the  average  annual 
product  of  these  small  Devonian  (luarries  is  about  1,000,000  cubic  feet,  and  the  value  of  this  at  the  quarries  is  about 
$22,0H0 ;  though  the  value  of  the  stone  used  for  building  purposes  is  considerably  less  than  this.  The  material  has 
been  used  mostly  for  foundations  and  underpinnings;  some  for  bridge  work,  flagging,  sills,  etc.,  and  some  for  railway 
ballast  and  for  macadam.  Most  of  it  has  been  used  in  the  vicinities  of  the  quarries ;  a  little  has  been  shipped  from 
Eock  Falls  and  from  Nasliua. 

The  Devonian  rocks  of  the  state  have  been  casually  examined  by  a  number  of  geologists  in  different  localities, 
and  have  been  referred  to  several  stages,  including  the  Chemung,  Hamilton,  Marcellus,  Gorniferous,  and  Upper 
Helderberg;  but  in  view  of  the  meager  knowledge  of  the  several  beds  yet  acquired,  it  has  been  deemed  the  least 
objectionable  course  to  provisionally  group  all  together  under  the  name  of  the  single  stage  to  which  they  were 
assigned  by  White. 

UPPER  SILURIAX  PERIOD. 

NiAGAKA. — This  sole  stage  of  the  Upper  Silurian,  as  found  in  Iowa,  is  nearly  e-^iery where  a  buflf,  brownish, 
yellowish,  or  whitish  dolomite;  though  hard,  brittle,  and  vesicular,  non-maguesiau  masses  of  gray  color,  burnuig 
into  excellent  lime,  occasionally  appear.  Considerable  portions  abound  in  chert,  which  usually  exists  iu  the  form 
of  nodules;  but  it  permeates  the  material  sometimes  to  such  an  extent  as  to  form  continuous  but  generally  vesicular 
and  irregular  ledges,  the  cavities  being  filled  with  dolomite.  Other  portions  are  friable,  cavernous,  vesicular, 
destitute  of  homogeneity,  shelly,  or  cut  up  by  dry  seams.  All  such  portions,  which  collectively  constitute  by 
far  the  greater  part  of  the  stage  visible  from  the  surface,  are  of  course  quite  worthless  for  other  constructive 
purposes  than  road-making.  The  portions  extensively  utilized  for  building  material  are  either  regularly  and 
rather  heavily  bedded  and  distantly  jointed,  finely  saccharoidal,  homogeueous,  and  tough,  and  of  buff,  light  buff, 
or  whitish  color,  as  at  Farley,  Le  Claire,  Littleporl,  Volga,  Cascade,  Clay  Mills,  Maquoketa  (in  part),  Buena  Vista 
(in  part),  Princeton,  and  in  most  of  the  smaller  quarries  of  Clayton,  Dubuque,  Jackson,  aud  Scott  counties ;  finely 
laminated  horizontally,  distantly  jointed,  and  without  dry  seams,  finely  saccharoidal  and  tough,  and  of  buff, 
yellowish,  or  whitish  color,  as  at  Anamosa,  Stone  City,  Mount  Vernon,  Olin,  Hale,  Fairview,  and  Buena  Vista  (in 
part) ;  heavily  bedded  or  massive,  distantly  jointed,  saccharoidal,  moderately  tough  and  firm,  and  brown,  brownish- 
buff",  or  brownish-yellow  in  color,  as  at  the  Williams  quarry  (between  Postville  and  Clermont),  Waucoma,  Cresco, 
Brainard,  and  Foreston ;  irregularly  bedded  and  jointed,  somewhat  friable,  finely  vesicular,  imperfectly  homogeneous, 
and  varying  from  brown  to  white  iu  color,  as  at  Clinton,  Lyons,  Comanche,  and  Sabula  (in  part);  tolerably 
regularly  but  variably  bedded  and  distantly  jointed,  though  with  occasional  dry  seams,  firm,  hard,  and  somewhat 
brittle,  buff  or  light  buff",  with  veinings  of  oxide  of  manganese,  as  at  Delhi,  Monticello,  Central  City,  Maquoketa 
(in  part),  Sabula  (in  part),  De  Witt,  and  Tipton  ;  or,  finally,  tolerably  regularly  bedded  and  not  distantly  jointed, 
fine,  compact,  homogeneous,  brittle,  and  blue  or  light  blue  in  color,  as  at  Manchester,  where  alone  this  aspect  has 
been  seen.  In  nearly  all  of  these  phases  the  rock  discloses  occasional  dry  seams,  which  are  generally  straight, 
diagonal  to  the  jointing,  vertical,  and  discontinuous,  often  terminating  in  both  directions  in  a  single  block;  which 
seams  may  be  partially  or  wholly  cemented  by  crystalline  calcite  or  dolomite,  generally  stained  with  iron  oxide,  and 
never  simulate  fresh  fractures.  They  are  seldom  abundant  in  the  larger  quarries,  but  are  nearly  everywhere  a 
source  of  some  annoyance  to  the  quarrymen,  since  they  are  most  likely  to  occur  in  the  larger  blocks.  The  great 
importance  of  this  stage  as  a  source  of  building  material  has  already  been  pointed  out. 

The  number  of  small  quarries  not  represented  iu  the  tables  is  about  40,  the  average  annual  product  of  which 
is  about  800,000  cubic  feet  of  stone,  valued  at  the  quarries  at  about  $18,000.  The  stone  is  used  almost  exclusively 
for  foundations,  principally  in  the  vicinity  of  the  cpiarries. 

LOWER  SILURIAN  PERIOD. 

Maquoketa. — The  materials  forming  this  stage  are  mainly  shales  and  clays,  with  occasional  irregular  and 
discontinuous  beds  of  impure  limestone ;  none  being  of  value  for  building  purposes.    Its  strata  only  appear  in  a 
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narrow  belt  along  the  eastern  margin  of  the  Niagara  stage.  The  stage  becomes  so  attenuated  in  thickness  in  its 
northwesterly  extension  as  to  be  quite  unimportant  both  stratigraphically  and  geographically,  though  it  can  be 
traced  to  the  north  line  of  the  state. 

Galena. The  greater  part  of  the  Galena  stage  consists  of  heavily  bedded  or  massive  and  rather  distantly 

jointed  butf  dolomite,  of  linn  and  tolerably  conii)act  texture,  though  sometimes  vesicular  or  cavernous ;  but  its 
upper  i)ortiou  is  more  argillaceous,  regularly  bedded,  with  shaly  partings,  and  with  its  ledges  independently  but 
distantly  lissured.  The  area  occupied  by  the  stage  is  inconsiderable,  though,  like  the  Maquoketa,  its  attenuated 
northwesterly  extension  can  be  tra(!ed  quite  to  tlie  state  line.  The  rocks  of  the  Galena  stage  are  extensively 
(luarried  only  at  Dubuque,  but  they  are  extracted  for  local  consumption  near  Elgin,  at  Elkader,  near  Massillon 
(4  miles  west  of  West  Union),  and  in  a  few  other  localities;  the  total  product  of  these  small  quarries  reaching 
about  50.000  cubic  feet,  worth  not  over  $1,000.  Twice  this  amount  should  also  be  added  for  the  small  quarries  at 
Dubuque  not  specilically  reported. 

Tkenton. — In  its  more  southerly  exposures  this  stage  is  mainly  composed  of  compact,  hard,  and  brittle,  blue 
or  bluish-gray  limestone,  frequently  rich  in  fossils,  irregularly  bedded,  often  shelly,  rather  closely  jointed,  and 
disposed  to  disintegrate  rapidly.  Northwardly  it  increases  greatly  in  thickness,  mainly  by  the  addition  of  beds  of 
clay  and  shale.  It  is  occasionally  bull'  or  grayi.sh  in  color  in  shallow  quarries  (f.  e.,  those  of  less  depth  than  that 
to  which  oxidation  has  extended),  destitute  of  fossils,  and  slightly  argillaceous,  when  it  considerably  resembles 
the  Iowa  City  phase  of  the  Hamilton.  The  hard,  brittle,  fossiliferous  portions,  which  are  not  greatly  dift'erent  from 
the  Hamilton  limestone  as  found  at  Buftalo  and  Charles  City,  are  also  generally  slightly  argillaceous,  the  clay 
appearing  in  irregular  dirty  lines  or  blotches  after  exposure. 

The  rocks  of  the  stage  are  largely  quarried  at  Decorah  and  Waukon.  At  Florenceville  they  are  extracted 
for  rubble  and  dimension  stone  to  the  extent  of  some  30,000  cubic  feet,  worth  about  $750  annually,  the  material 
supplying  local  demands,  and  being  moved  occasionally  to  Cresco  and  neighboring  towns.  The  rock  is  here  fine, 
compact,  and  brittle,  breaking  with  a  eonchoidal  fracture,  and  ringing  under  the  hammer.  It  is  normally  blue, 
but  is  bluish-gray  near  the  surface.  At  a  depth  it  is  massive,  but  near  the  surface  it  is  divided  into  somewhat 
irregular  ledges  by  smooth,  clean,  horizontal  fissures.  At  Blufifton  (between  Florenceville  and  Decorah)  it  is  quarried 
for  local  use  to  about  as  great  an  extent,  though  the  value  of  the  product  is  probably  below  $500.  At  Elgin, 
Frankville  (G  miles  northwest  of  Postville),  Postville,  and  Clayton  there  are  local  quarries  whose  average  product 
will  equal  that  of  Blufiton. 

At  Blufl'ton,  Frankville,  and  Clayton  the  dark  blue,  fossiliferous  phase  is  represented ;  but  at  Elgin  and  at 
Postville  the  rock  more  resembles  that  of  Florenceville,  though  containing  occasional,  and  sometimes  abundant, 
trilobites.  At  Guttenberg  both  phases  are  tolerably  largely  quarried,  perhaps  half  of  the  buildings  in  the  town 
being  constucted  from  Trenton  limestone  extracted  in  the  immediate  vicinity.  The  annual  product  of  the  two  or 
three  quarries  here  has  been  less  than  usual  for  a  few  years,  but  probably  reaches  100,000  cubic  feet,  worth  about 
$2,000.  The  stone  is  used  for  rubble,  dimension  work,  and  road  material.  A  small  quarry  at  Bueua  Vista  (5  miles 
below  the  mouth  of  Turkey  river)  has  yielded  material  employed  in  the  construction  of  a  large  warehouse,  and  a 
large  amount  of  railroad  ballasting,  but  the  average  product  is  below  $500  per  year.  In  addition  to  these  there 
are  many  small  and  unimportant  quarries,  some  of  which  supply  but  one  or  two  consumers,  scattered  over  the 
whole  area  occupied  by  the  Trenton  stage. 

Saint  Peter. — This  stage  is  literally  a  bed  of  siliceous  sand  of  remarkable  purity  and  uniformity.  It  is 
nowhere  sufficiently  indurated  to  form  a  valuable  building  material  in  its  natural  condition. 

Lower  Magnesian. — Eocks  of  this  age  only  appear  in  and  along  the  valleys  of  erosion  in  the  northeastern 
part  of  the  state,  where  they  form  the  summits  of  the  picturesque  bluffs  of  the  Mississippi  and  the  Oneota  rivers 
and  their  tributaries.  The  material  is  essentially  a  coarse,  saccharoidal,  vesicular,  cavernous,  and  non  homogeneous 
light  butt'  dolomite,  usually  heavily  but  rather  irregularly  bedded,  and  without  well-defined  jointage  planes.  It  is 
only  rarely  that  the  material  is  at  the  same  time  so  firmly  indurated,  so  free  from  irregular  cavities  and  crystalline 
nodules,  so  homogeneous  in  texture,  and  so  I'.niformly  bedded  as  to  be  available  as  a  building  stone,  and  even  where 
these  several  conditions  are  as  favorable  as  they  are  ever  found  to  be,  the  rock  is  rather  coarse,  irregular,  and  otherwise 
inferior.  Its  resistance  to  atmospheric  action  is,  however,  elo(juently  attested  by  the  mural  precipices,  castellated 
battlements,  slender  pinnacles,  and  rugged  declivities  which  combine  to  form  the  magnificent  scenery  for  which  its 
area  is  justly  fame<l.  It  is  extensively  quarried  only  at  McGregor  and  Lansing,  though,  like  the  Trenton,  it  abounds 
in  unimportant  (piariies  which  sometimes  supply  but  a  single  (ionsumcr. 

In  Jlinnesota  this  stage  has  been  separated  into  three  members  (Shakopee,  Jordan,  and  Saint  Lawrence)  by 
N.  II.  Wiuchell,  while  in  "Wi.sconsiu  a  like  number  of  probably  not  equivalent  divisions  ("Main  Body'',  Madison, 
and  Mendota)  have  been  recognized  by  Irving;  but  none  of  these  divisions  can  be  either  stratigraphically  or 
geographically  traced,  nor  have  they  indeed  been  clearly  identified  in  Iowa. 
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PoTSDAJi. — This  stage  is  predoiuiiiantly  sandy,  and  cousists  inaiuly  of  iiuperfectly-cemeiited  saudstoues,  with 
occasioually  shaly  iutercalatious  which  sometimes  develop  into  considerable  beds  of  fossiliferous  shale.  It  is 
exposed  only  iu  the  walls  of  the  deep  valleys  oeuupied  by  the  Mississippi  and  Oneota  rivers  and  their  principal 
tributaries.  It  is  not  Iciiown  to  be  cpuirried  except  at  Lansing,  where  it  forms  an  inferior  material  for  common 
masonry.     (The  rotsdam  of  Hull  and  White  is  the  equivalent  of  the  Saint  Croix  of  X.  II.  Winchell.) 

Sioux. — As  developed  in  Iowa,  the  Potsdam  sandstone  is  made  up  of  hard,  brittle,  homogeneous,  and  rather 
fine  pink  or  reddish  quart  zite,  irregularly  bedded  or  massive,  and  closely  jointed,  the  jointage  planes  being  frequently 
oblique  to  the  vertical  and  not  rectangular  in  the  horizontal  plane.  It  is  found  only  in  the  extreme  northwest  corner 
of  the  state,  and  extends  thence  into  Minnesota,  where  it  is  denominated  Potsdam  by  jST.  H.  Winchell. 

There  is  a  possibility  that  quarries  of  some  importance  have  not  been  reported  from  some  of  the  counties  in  this 
state.  There  are  I'J  counties  known  to  be  so  deeply  drift-covered  as  to  be  destitute  of  exposures  of  bedded  rocks. 
These  are  Audubon,  Carroll,  Clay,  Crawford,  Decatur,  Dickinson,  Emmet,  Fremont,  Greene,  Harrison,  Lyon,  Osceola, 
Monona,  O'Brien,  Palo  Alto,  Sioux,  Wayne,  Winnebago,  and  Wright.  There  are  32  counties  iu  which  there  may 
be  some  small  quarries  which  have  not  been  indicated,  though  all  possible  inquiries  as  to  their  existence  were 
made  in  passing  through.  These  are  Adair,  Appanoose,  Boone,  Clarke,  Dallas,  Davis,  Des  Moines,  G  uthrie,  Hamilton, 
Henry,  Humboldt,  Jasper,  Jefferson,  Keokuk,  Lee,  Louisa,  Lucas,  Madison,  Mahaska,  Marion,  Mills,  Page,  Plymouth, 
Polk,  Einggold,  Shelby,  Union,  Van  Buren,  Warren,  Washington,  Woodbury,  and  Worth. 

The  remaining  48  counties  were  so  thoroughly  examined  that  it  is  quite  certain  that  no  important  omisssious 
have  been  made. 

MISSOURI. 

By  G.  C.  Broadhead. 
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arcili;an. 

This  includes  the  granites  and  porphyries  and  their  associated  and  intrusive  beds  in  southeast  Missouri.  Tlie 
granites  are  generally  coarse  in  texture,  feldsi)atliic  and  ([uartzose,  deficient  in  mica,  red  in  color,  or  else  of  various 
shades  of  "ray,  sometimes  blending  into  a  reddish-gray.  They  croj)  out  in  massive  beds  in  the  northern  portions 
of  Iron  and  Madison  counties  and  in  the  southern  part  of  Saint  I'^ranyois  county,  with  isolated  exi)osures  in  Sainte 
Genevieve  and  Crawford  counties.  They  aflord  our  best  (juality  of  building  stones.  In  some  localities  there 
is  evidence  of  disintegration  ami  decomposition  on  a  grand  scale;  as,  for  example,  8  miles  west  of  Frcdericktown. 
At  this  ])lace  a  well  sunk  75  feet  in  depth  passed  entirely  through  granitic  sand.  In  the  western  part  of  Madison 
countv.  at  Lloyd's,  soutli  of  Blue  mountain,  we  also  find  evidence  of  considerable  disintegration.  These  are  probably 
due  to  chemical  causes. 

The  phenomenon  of  rockiug-stones  is  exhibited  near  the  Ozark  quarries,  4  miles  southwest  from  Iron  Mountain. 

In  the  northern  part  of  Madison  county,  east  of  the  Saint  Fran9ois  river,  gray  porphyritic  granite  appears  over 
an  undulating  district  near  the  Iron  Mountain  railroad.  West  of  the  Saint  Frangois  river,  the  red  granite  rises  into 
mountain  peaks. 

A  syenitic  granite  forms  a  "  shut-in"  («)  on  Saint  Francois  river  near  the  Einstein  mine,  forming  (he  "  rapids" 
in  Saint  Francois  river.  It  is  traversed  at  this  place  by  a  dike  of  black  dolerite  44  inches  wide  bearing  S.  6(P  W. 
A  few  miles  north  of  this,  also  on  the  river  bank,  we  find  it  containing  numerous  specks  and  scales  of  micaceous 
iron  and  also  much  pyrites.  Half  a  mile  west  the  granite  is  traversed  by  a  narrow  dike  of  black  dolerite  11 
inches  wide  at  the  north  end  and  4  inches  at  the  south  end.  From  the  north  end  it  bears  S.  32°  W.  for  30  feet, 
thence  it  gradually  curves  to  S.  82°  W.  a  distance  of  5  feet.  The  adjacent  granite  wall  has  been  slightly  darkened 
and  indurated  by  contact. 

At  the  "Lloyd"  place,  in  Sec.  15,  T.  33,  E.  5  E.,  a  shaft  in  decomposed  .syenite  has  revealed  a  vertical  dike  IS 
inches  wide  bearing  northeast  and  southwest.  Two  hundred  feet  northwest  another  shaft  reveals  a  north  and  south 
dike  of  similar  rock  2  feet  wide.  The  dike  is  of  a  gray  dioritic  character'.  A  quarter  of  a  mile  east  there  is  a 
greenstone  dike  8  feet  wide  bearing  a  little  west  of  r.orth.  Washings  of  sandy  debris  thrown  out  show-  a  good  deal 
of  deep  black  magnetic-iron  sand.  Washings  in  the  roads  at  several  places  within  a  few  miles  also  reveal  a  good 
deal  of  this  sand.  In  the  southern  part  of  Saint  Francois  county,  west  of  Saint  Francois  river,  a  pit  has  been  sunk 
on  a  rich  deposit  of  micaceous  iron  which,  being  very  soft,  was  at  first  supposed  to  be  graphite. 

The  granite  is  also  sometimes  traversed  by  quartz  veins,  as  in  Sec.  2,  T.  33,  E.  5  E.,  and  Sec.  6,  T.  33,  E.  6  E.; 
also  on  Cedar  creek,  where  very  large  quartz  crystals  have  been  obtained.  At  the  Einstein  "silver"  mines,  in 
Madison  county,  the  rocks  indicate  an  association  of  diorite  and  serpentine.  The  exact  position  and  relation  of  the 
beds  could  not  be  ascertained,  as  all  work  had  been  suspended,  but  the  specimens  left  include  serpentine,  green, 
and  violet-colored  iluor,  clear  and  white  quartz,  argentiferous  galena,  wolfram,  iron  pyrites,  and  zinc-blende.  Th« 
massive  rocks  near  the  river  are  red  and  gray  granite,  with  red  porphyry  just  west  of  them. 

Only  recently  has  much  attention  been  directed  to  the  quarrying  of  granite.  There  are  but  two  quarries  worked 
to  any  extent,  the  stone  from  which  is  used  for  paving  streets  and  for  general  building  purposes,  principally  in  the 
city  of  Saint  Louis.  The  stone  from  a  quarry  4  miles  west  of  Iron  Mountain,  Iron  county,  has  been  used  in  a 
pavement  on  Washington  avenue,  Saint  Louis,  for  about  6  years,  and  the  i)avement  is  still  in  good  order.  The 
flagging  around  the  Southern  hotel,  at  Saint  Louis,  is  also  of  this  granite;  also  the  front  of  the  residc:ice  of  Mt. 
Charles  G.  Stiefel.  The  amount  of  granite  which  may  be  obtained  in  this  locality  is  practically  inexhaustible.  The 
eastern  portion  is  a  stratum  of  gray  granite  probably  a  mile  in  width.  It  has  not  been  found  farther  north,  but 
extends  southwardly  into  Madison  county  for  a  distance  of  about  5  miles.  The  red  or  reddish-gray  granite  lies  west 
of  this,  and  is  probably  several  miles  in  width,  extending  southwardly  into  INIadison  county,  where  it  is  wider  in 
its  east  and  west  extension  and  more  red  in  color.  It  extends  south  more  than  10  miles,  nearly  to  the  mouth  of  the 
Little  Saint  Francis  river. 

The  granite  from  the  quarry  at  Knob  Lick,  Saint  Francois  county,  is  a  coarse,  feldspathic  rock,  made  up  of 
red  feldspar  and  limpid  quartz,  with  rarely  a  dark-colored  bronze  or  black  mica.  It  occasionally  contains  lenticula 
or  ellijjsoidal  ])ockets  of  fine-grained,  micaceous,  gray  granite,  and  these  spots  are  often  ])yritiferous.  Otherwise 
the  (juality  of  the  rock  on  the  whole  seems  good. 

On  the  surface  there  are  in  several  places  large,  rounded  bowlders,  some  20  feet  high,  resting  on  a  small 
foundation,  and  some  rocking-stones  also  occur.  These  large  masses  are  roughly  outlined  and  sent  to  market 
for  building  puri)oses.  Tiie  smaller  blocks  are  rough-dressed  into  (i-inch  i)aving  blocks  and  shii)ped  to  Saint  Louis. 
Vertical  joints  sonu'times  occur,  ami  a  discoloration  of  3  inches  sometimes  appears.  One  in(;h  of  the  weathered 
crust  occasionally  (irumbles  off. 

Feldspar  has  for  several  years  been  taken  from  the  Sainte  Genevieve  ([uarries  and  used  in  glazing  certain 
ironware. 

I*orphyries  are  often  exposed  in  Madison,  Iron,  AN'ayne,  Saint  Franyois,  and  Reynolds  counties,  and  form  the 
highest  peaks  in  this  region,  being  elevated  from  200  to  660  feet  above  the  valley.    The  foot  of  these  mountains  is 


a  A  local  teiiu  sijfnil'yiiig  tluit  stt'i'|i,  rocky  cliiTs  ap]>ni.icb  close  to  cadi  bank  of  flic  stream. 
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generally  flanked  by  porphyritic  couglomerate,  or  limestone  and  sandstone  of  Potsdam  age.  The  testimony  of  the 
rocks  goes  to  show  that  previous  to  the  forniatiou  of  sandstone  and  limestone  the  country  presented  the  ap])earance 
of  rough  porphyry  knobs  rising  fioui  1,000  to  1,.")00  feet  above  the  sea.  In  these  depressions  was  the  Potsdam  sea, 
in  its  early  ages  quite  tempestuous,  as  is  evidenced  by  the  conglou)erates  and  coarse  sandstone,  chiefly  formed  of 
eroded  fragments  from  the  Arch;ean  rocks.  These  sandstones  occupied  the  shore-line  of  the  Potsdam  sea.  In 
the  course  of  time  these  waters  became  more  quiet,  and  calcareous  sediments  with  occasional  sandy  matter  were 
formed ;  but  observation  shows  that  this  deposit  in  no  place  extends  along  the  Archjean  slopes  over  350  feet  above 
the  present  valleys. 

The  porphyries,  in  their  typical  and  most  common  form,  seem  to  be  a  flne-graiued,  impalpable  mixture  of 
orthoclase  and  quartz,  generally  of  a  red,  brownish,  or  purple  color,  sometimes  dark  gray  or  black,  and  porphyritic 
chiefly  from  the  presence  of  feldspar  crystals  and  often  grains  of  crystallized  quartz.  Most  of  the  porphyries  on 
their  edges  show  a  shade  of  red;  many  of  them  are  banded  and  show  cleavage  planes;  in  some  we  find  well- 
marked  lines  of  stratification,  and  some  even  show  ripple  marks,  indicating  a  sedimentary  origin.  At  Pilot  Knob 
the  porphyry  incloses  rounded  ijebbles,  and  epidote,  hornblende,  and  serpentine  occur ;  also  beds  and  veins  of  specular 
iron  represented  on  a  large  scale  at  Pilot  Knob,  Iron  Mountain,  and  Sheppard  mountain,  some  of  the  ore  at  the 
latter  ijlace  being  magnetic.  Slate,  resembling  roofing  slate  in  character,  occurs  on  Buck  mountain,  in  Iron 
county,  and  dikes  of  diorite  and  dolerite  are  sometimes  seen. 

At  the  so-called  Tin  mountain,  in  Madison  county,  the  porphyi-y  is  traversed  by  coarse  dioritic  dikes  and  black 
dolerite,  and  on  the  waters  of  Captain's  creek  a  dike  of  coarse  syenitic  greenstone,  75  feet  in  width,  cuts  the  porphyry. 
In  Sec.  16,  T.  32,  K.  6  E.,  there  is  an  interesting  exhibit  of  a  series  of  dikes  traversing  dark  porphyry  (see  Fig.  8 
in  Missoiiri  Geological  Report,  1874).  Against  the  porphyry  wall  on  the  east  are  lOJ  feet  of  greenstone,  next  west 
a  few  inches  of  dolerite,  then  4  feet  of  porjihyry,  then  2  feet  of  gTeeustone,  then  jjorphyry.     The  course  of  the  dike  is 

s.  450  W. 

In  Iron  county,  in  Sec.  9,  T.  32,  R.  4  E..  a  dike  of  hornblende  rock,  standing  several  feet  above  the  general 
siu-face  like  a  wall,  can  be  traced  north  and  south  for  one-eighth  of  a  mile.  On  Gray's  mountain,  in  Wayne  county, 
and  in  the  southeast  part  of  Iron  county  we  find  exposed  beds  of  steatite.  In  the  northeast  part  of  Eeynolds 
county  and  the  northern  part  of  Madison  county  eruptive  jjorphyry  has  been  found  of  a  gray  color,  and  containing 
large  crystals  of  white  feldspar. 

In  Iron  county  are  found  amygdaloidal  rocks  flanked  with  porphyry.  The  amygdules  are  of  a  white  mineral. 
A  few  miles  southward  the  porphyry  contains  blue  crystals. 

A  good  exhibition  of  a  dolerite  dike  in  porphyry  is  on  Mine  La  Motte  property,  at  Jack  diggings,  and  there  is 
another  dike  at  a  cave  on  Eock  creek.    The  porphyry  is  generally  very  hard  and  difiicult  to  quarry. 

SEDIMENTARY  ROCKS. 

A  section  of  the  unaltered  Sedimentary  in  connection  with  the  Archaean  of  southeast  Missouri  is  about  as 
follows : 

1.  Twenty  feet  of  coarse,  sometimes  vitreous,  sandstone,  the  second  sandstone  of  Missouri  geologists. 

2.  One  hundred  and  twenty-five  feet  chert  beds,  with  some  clay  and  quartzite;  contains  Mtirchisoriia  straparoUus, 
orthoceras,  and  a  few  species  of  trilobites,  typical  of  the  calciferous  sand-rock. 

3.  One  hundred  to  300  feet  of  magnesian  limestone,  chert,  and  quartz,  crystalized in  drusy  cavities;  corresponds 
to  the  Third  Magnesian  limestone. 

4.  Magnesian  limestone,  100  to  1.50  feet. 

5.  Fifty  feet  gritstone  and  lingula  beds,  to  be  referred  to  the  Potsdam  age. 

6.  Ozark  marble,  5  to  50  feet. 

7.  Five  to  90  feet  sandstone  and  conglomerate. 

8.  Porphyry,  »         , 

9.  Granite,      <  ^^cha^an. 

The  Lower  Magnesian  limestone,  with  the  lingula  beds  just  below,  incloses  the  lead  mines  at  Saint  Joseph,  in 
Saint  Frangois  county,  and  also  the  mines  at  Mine  La  Motte.  The  galena  is  found  with  these  rocks  in  horizontal 
beds  between  the  layers  of  limestone,  or  occurs  as  a  replacement  of  limestone  beds,  or  is  disseminated  in  the 
limestone ;  and  these  I  regard  as  by  far  the  richest  lead  deposits  of  the  west. 

The  Third  Magnesian  limestone  may  be  found  over  the  greater  part  of  20  counties  of  Missouri,  often  forming 
mural  escarpments  along  the  streams,  and  sometimes  extending  to  the  highest  hills.  It  is  generallj'  lead-bearing. 
It  is  both  coarse  and  finely  crystalline,  and  is  often  a  pure  dolomite  of  a  bluish-gray  or  flesh  color.  It  very  rarely 
contains  shale  beds ;  but,  especially  in  the  upper  part,  there  are  some  thick  chert  beds.  At  the  lead  mines  of 
Washington  county  it  is  often  cavernous,  and  includes  numerous  drusy  cavities  lined  with  minutely-crystallized 
quartz.  At  some  of  the  mines,  especially  those  of  central  Missouri,  it  has  undergone  a  decomposition,  and  quantities 
of  dolomitic  sand  are  thrown  out.    It  is  weU  exposed  along  the  Osage  river  from  10  miles  above  its  mouth  to  the 
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lino  of  Benton  county;  on  the  Gasconade  from  20  miles  above  its  mouth  to  its  head,  and  on  the  two  Pineys.  It 
is  seen  on  Osage  river,  first  near  Castle  rock ;  passing  up  stream  it  gradually  rises,  and  at  the  south  line  of  Osage 
county  it  attains  a  thickness  of  180  feet.  It  is  often  cavernous  in  the  middle  and  lower  beds,  and  sometimes  forms 
natural  brid'^'cs  across  streams.  Jlany  of  the  caves  occur  in  this  liujcstonc,  and  saltpeter  has  been  made  from  the 
clay  deposits  on  the  floor  of  the  cav(!s.  Of  note  we  might  name  Friede's  cave,  10  miles  northwest  of  Kolla.  Other 
caves  are  found  in  Maries,  Pulaski,  Miller,  Ozark,  and  in  other  counties  of  south  Missouri.  This  formation  also 
seems  to  be  the  source  of  many  large  springs  in  south  Missouri,  from  which  flow  those  bold,  swift,  clear  streams, 
affording  unsurjjassed  water-power.  On  the  Osage,  in  Miller,  Morgan,  and  Camden  counties,  the  Third  Magnesian 
limestone  forms  steep,  mural  escarpments  and  wild,  picturesque  scenery. 

The  second  sandstone  lies  next  above;  it  is  generally  coarse,  whitish,  or  slightly  brown,  tinged  by  iron, 
occurring  more  often  in  thick  beds,  and  atJ'ords  a  good  building  stone.  It  is  often  the  top  rock  on  the  cherty  hills 
of  south  Missouri;  and  the  ])ineries,  when  found,  generally  grow  here.  It  is  also  the  formation  containing  most  of 
the  iron  deposits  of  central  Missouri. 

The  Second  Magnesian  limestone  chiefly  forms  the  Missouri  blufiFs  from  Saint  Charles  county  to  the  west  line  of 
Cole  county,  often  extending  from  the  foot  of  the  bluffs  to  their  top.  It  contains  very  few  beds  suitable  for  building 
purposes,  but  the  lower  25  feet  arc  thickly  bedded,  some  dolomitic,  and  with  some  intercalated  beds  of  sandstone, 
affording  a  very  good  coarse  building  stone;  for  example,  near  Kolla,  at  Hermann,  the  Osage  and  Moreau,  near 
Pacific  railroad,  at  Jefferson  City,  and  near  Stoutland,  in  Camden  county.  But  above  these  beds  there  is  scarcely  1 
foot  in  50  feet  of  this  formation  .suitable  for  building  purposes.  This  is  also  occasionally  lead-bearing.  Most  of 
the  limestones  in  the  upper  half  are  readily  acted  on  by  frost.  The  middle  and  upper  portions  contain  numerous 
green  and  drab  shale  beds,  with  many  intercalations  of  concretionary  chert,  sometimes  assuming  curious  grotesque 
forms. 

The  saccharoidal  or  first  sandstone  is  found  along  the  Mississippi  hills  from  7ieiir  Sainte  Genevieve  ^^a  Plattin 
creek,  through  Jefferson  county,  the  western  part  of  Saint  Louis  county,  thence  up  the  Missouri  river,  chiefly  capping 
bluffs  nearly  as  far  west  as  Jefferson  City.  It  is  also  pushed  up  to  view  on  Sandy  creek,  in  Lincoln  county,  near 
Auburn,  and  on  the  north  line  of  Lincoln,  west  of  Prairieville,  and  on  Spencer  creek,  Balls  county,  near  the  Saint 
Louis.  Hannibal,  and  Keokuk  railroad.  It  is  generally  a  pure  white  sandstone,  containing  99  per  cent,  of  silica.  It 
is  well  exposed  at  Crystal  City  glass-works,  where  it  is  used  in  the  manufacture  of  tine  plate-glass.  At  this  place  it 
is  pure  white  and  soft,  and  about  40  feet  are  exposed.  At  Pacific,  Franklin  county,  it  is  well  exposed  for  100  feet, 
the  upper  70  feet  being  a  jiure  white  soft  sand;  the  lower  part  is  tinged  with  oxide  of  iron.  Due  north  of  this,  on 
the  Missouri  bluffs,  Saint  Charles  county,  it  is  133  feet  thick.  Thirty  miles  east  of  this,  or  a  few  miles  west  of 
Saint  Louis,  borings  reached  it  at  1,300  feet  below  the  surface. 

This  sandstone  is  regarded  as  superior  for  glass-making,  but  it  is  often  not  sutHcieutly  coherent  for  building 
purposes,  though  there  are  a  few  exceptions,  namely,  the  stone  used  on  the  Missouri  Pacific  railway  at  Berger  and 
between  Hermann  and  Gasconade.  Some  quarries  on  the  hills  near  by  afford  a  beautiful  pink-banded  sandstone. 
Obscure  fragments  of  a  large  species  of  orthoceras  have  been  met  with  in  Gasconade  county,  some  of  which 
measure  S  inches  in  diameter,  others  nearly  2  feet. 

The  First  Magnesian  limestone  is  found  in  Pike,  Ralls,  Lincoln,  Saint  Charles,  Warren,  Callaway,  Boone, 
Franklin,  Saint  Louis,  Pettis,  Jefferson,  Sainte  Genevieve,  and  probably  in  a  few  other  counties.  Its  greatest 
thickness  is  about  150  feet.  It  is  generally  easy  to  work,  and  forms  a  durable  building  stone  of  some  beauty.  Its 
prevailing  colors  are  drab  and  buff.  It  caps  the  hills  at  Pacific,  Franklin  county.  Missouri  college,  Warren  county, 
is  built  of  it,  and  very  good  quarries  can  be  opened  near  by. 

The  Black  Kiver  and  Bird's-eye  formation  is  probably  found  in  Lincoln,  Pike,  Rails,  Saint  Charles,  Saint  Louis, 
Warren,  Franklin,  Jefferson,  Perry,  Sainte  Genevieve,  and  Cape  Girardeau  counties,  but  is  wanting  in  central  and 
southwestern  Missouri.  The  upper  beds  are  often  full  of  winding  vermiform  cavities.  The  lower  often  have  minute 
specks  of  calcite,  and  are  likewise  varied  in  color  and  would  sometimes  polish  into  a  handsome  marble.  Such  are 
found  in  Warren  county  on  the  hills  near  affluents  to  the  Missouri,  and  are  well  exposed  near  heads  of  Tuque 
creek  and  Charette.  The  colors  are  drab,  pink,  jnirple,  flesh-color,  and  buff.  Another  handsome  variety  found  in 
Warren  county  has  a  brown  appearance,  with  dark,  almost  black,  winding  lines,  as  of  fucoids.  Some  of  these 
would  undoubtedly  look  handsome  if  polished,  and  are  also  durable.  Ormoceras  tenuifoUum  and  other  characteristic 
fossils  have  been  found. 

The  Trenton  beds,  lying  above  the  Black  River  beds,  occur  generally  in  thin  layers  of  a  bluish-drab  color  and 
may  generally  be  found  resting  upon  the  Black  River  beds.  At  Danville,  Missouri,  and  on  Loutre  river,  nciir  west 
line  of  Montgomery  county,  also  at  some  places  in  the  northern  i>art  of  Li)icoln  county,  it  occurs  whitish  or  else 
variegated,  with  many  specks  of  calc  spar  disseminated,  and  appears  very  well  when  polished.  The  upper  beds 
are  almost  entirely  made  up  of  numerous  fossils,  including  Ortliis,  Plenrotomuria  Mttrchi.sonia,  with  occasionally 
Ceraurus  pleurcx  anthemus. 

The  Ui)i)er  Trenton  or  Receptaculite  limestone  is  found  from  Cape  Girardeau,  along  the  river  counties,  to 
Ji^fferson  county,  thence  northwest  to  the  town  of  Pacific  and  along  the  Missouri  binfls  from  Saint  Charles  county 
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to  the  eastern  part  of  Warren  connty,  thinning  out  westwardly.  It  is  also  found  in  Lincoln,  Pike,  and  Ealls 
counties,  resting  on  Trenton.  It  is  quite  caA'crnous  in  these  counties,  but  in  the  counties  on  the  Missouri  and 
lower  Mississipi)i  it  is  a  good  building  stone,  and  it  also  burns  into  an  excellent  quality  of  lime.  The  upper  beds 
are  bro^raish-gray,  the  lower  a  white,  crystalline  limestone.  In  Warreu  county  the  upper  20  feet  is  a  light  gray, 
the  lower  8  feet  a  dark  brown  limestone.  ReceptacuUtes  Owcni  is  everywhere  found.  We  also  find  Ghwtetes 
lycoperdon  and  sometimes  a  trilobite.  It  corresponds  in  age  with  the  Galena  group  of  northern  Illinois,  but  is  not 
galeniferous  in  Missouri. 

The  Hudson  River  formatioTi  is  found  only  in  some  of  the  counties  on  the  Mississippi  river.  The  beds  are 
chiefly  shaly,  and  are  sometimes  very  pyritiferous.  I  regard  this  group  as  the  source  of  most  of  the  mineral  springs 
of  northeast  Missouri.     It  affords  some  good  flag-stone  beds  in  Lincoln  and  Pike  counties. 

The  Upper  Silurian  is  best  developed  in  Perry  and  Sainte  Genevieve  counties,  where  occur  several  hundred  feet 
of  drab  and  variegated  limestone,  which  looks  handsome  when  polished.  In  Pike  county  we  tind  a  drab  and  brownish 
limestone,  sometimes  in  very  thick  beds,  closely  resembling  the  Grafton  beds,  and  as  useful  for  building  purposes. 
We  find  this  at  Bowling  Green,  Paynesville,  and  between  Frankfort  and  Louisiana.  In  Warren  and  Montgomery 
counties  and  the  eastern  part  of  Callaway  county  there  are  about  20  feet  of  a  coarse,  gray,  criuoidal  limestone, 
which  is  said  to  be  a  good  '•  fire  rock". 

The  Devonian  is  not  of  sufiBcieut  importance  to  take  rank  among  building  stones.  It  is  best  developed  in 
Callaway  county,  where  it  aftbrds  many  fine  organic  remains. 

Sub-Carboniferous. — In  the  lowest,  the  Chouteau  or  Kiuderhook  group,  we  find  at  its  base,  at  Louisiana, 
55  feet  of  dove-colored,  compact  limestone,  having  a  conchoidal  fracture.  Tliis  rock  has  every  apjjearance  of  a 
lithographic  limestone,  and  was  so  named  by  Professor  Swallow.  In  other  portions  of  the  state  the  same  limestone 
is  represented  by  a  thickly-bedded  dolomite,  and  as  such  it  is  found  on  Sac  river,  in  Cedar  county,  and  at  Taborville, 
in  Saint  Clair  county. 

Above  this  limestone  are  the  vermicular  sandstone  and  shales,  characterized  by  winding,  vermiform  cavities  from 
northeast  to  southwest  Missouri.  It  is  a  friable,  easily-worked  sandstone,  sometimes  aftbrding  good  beds  for 
building  purposes.  The  thickness,  including  the  shale  beds,  is  about  75  feet.  Above  this  is  the  true  Chouteau 
limestone,  the  upper  beds  of  a  coarse,  gray,  and  sometimes  ferruginous,  criuoidal  limestone,  containing  Leptcetia 
de2)ressa  and  Spirifer  marionctisis;  below  this  is  a  thickly-bedded  maguesian  and  sometimes  argillaceous  limestone, 
containing  geodes  of  quartz  and  calcite  and  occasional  chert  beds.  Where  not  too  subject  to  frost  action  it  aflbrds 
a  useful  building  material ;  as  such  it  is  found  in  Pike,  Lincoln,  Kails,  Boone,  Callaway,  Pettis,  Cooper,  and  Greene 
counties.  The  lower  part  is  formed  chiefly  of  thin  layers  of  dove  colored  limestone,  which  was  seen  100  feet  thick 
a  few  miles  west  of  Sedalia. 

The  next  above  is  the  Burlington  group,  called  by  Professor  Swallow  the  Eucrinital.  In  Saint  Charles  county 
we  find  at  the  top  about  17  feet  of  chert,  with  alternations  of  red  clay.  The  middle  beds  are  gray  and  coarse ;  the 
lower  gTay  and  brown,  generally  coarse  and  eucrinital.  Crinoid  stems  are  commonly  diffused  throughout,  the  lower 
strata  sometimes  abounding  in  well-preserved  Crinoidece.  This  group  is  found  at  Burlington,  Iowa,  Quincy,  Illinois, 
Louisiana,  Missouri,  and  is  well  exposed  on  the  Mississippi  bluffs  in  counties  north  of  Saint  Louis,  aud  from  the 
western  part  of  S;»int  Charles  county,  in  remote  hills,  as  far  as  Howard.  It  is  occasionally  met  with  in  southwest 
Missouri,  in  Cedar,  Dade,  Greene,  and  Christian  counties,  where  it  is  often  cavernous,  containing  large  and  beautiful 
caves.     The  streams  in  Greene  and  Christian  counties  owe  their  origin  chiefly  to  springs  in  this  formation. 

The  upper  beds  of  the  Keokuk  group  are  sometimes  shaly,  with  geodes  of  quartz,  and  some  of  them  are  quite 
beautiful.  The  lower  beds  are  gray  and  bluish-gray,  with  lenticular  and  concretionary  chert  beds.  Archimedes, 
Hemipronitcs  crenisfria,. and  crinoid  stems  are  numerous,  and  some  fish  teeth  are  found.  This  is  the  limestone  of 
Keokuk,  Iowa.  It  is  found  in  the  central  part  of  Saint  Charles  county,  in  Saint  Louis,  Boone,  Howard,  Monroe,  and 
Cooper  counties,  and  is  especially  well  developed  in  southwest  Missouri,  from  Heni-y  county  southwest.  It  is  the 
lead-bearing  rock  of  Dade,  Jasper,  Cedar,  Newton,  and  Lawrence,  and  is  also  found  in  McDonald  and  Barry  counties. 
Ir  is,  in  part,  equivalent  to  the  siliceous  group  of  Tennessee,  and  is  well  developed  in  Benton  county,  Arkansas.  It 
is  probably  ."iOO  feet  thick  in  its  greatest  thickness,  and  affords  good  quarries  for  building  purposes.  The  Saint 
Louis  group  is  best  developed  in  Saint  Louis  and  Saint  Charles,  and  is  also  found  in  Lincoln,  Lewis,  Clark,  and 
Jinox  counties.  It  is  generally  a  compact,  dove-colored,  or  finely-crystalline  ash-gray  limestone,  with  generally  a 
splintery  fracture.  It  is  much  finer  grained  than  any  other  group  of  the  sub-Carboniferous.  It  is  also  cavernous 
in  Saint  Louis,  Saint  Charles,  and  Lincoln  counties,  as  shown  by  occasional  funnel-shaped  sink-holes  which 
communicate  with  subterranean  passages.  The  outlets  of  these  sink-holes  about  Saint  Louis  have  generally  become 
filled,  and  ponds  are  the  result.  The  characteristic  fossils  are  Melonites,  Lithostrotion,  Producttis,  and  Hemipronites 
crenistria,  with  numerous  Bryozoa,  \vlth  sometimes  beautiful  Grinoidece.  The  lower  or  Warsaw  division  abounds  in 
Archimedes  and  Pentremites. 

The  Chester  group  of  200  to  ")00  feet  of  limestone,  with  a  sandstone,  is  found  in  Perry  and  Sainte  Genevieve. 
The  sandstone,  often  ferruginous,  is  found  in  northeast  and  southwest  Missouri.  Good  quarries  of  this  sandstone 
may  be  opened  near  ISTewtonia,  Newton  county ;  near  Lamonte,  Pettis  county ;  in  eastern  and  northern  portions  of 
Cedar  and  near  Lamine,  in  Cooper  county,  and  a  very  good  quarry  is  worked  near  Sainte  Genevieve. 
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The  Coal  Measures  include  the  Upper  Coal  Measures  (barren),  1,300  feet ;  Middle  Coal  Measures  (productive), 
320  feet;  Lower  Coal  Measures  (productive),  300  feet. 

In  Atchison  there  are  exi)oso<l  ISO  feet  of  rock,  including,  at  top,  40  feet  of  sandstone  and  red  sliale  beds,  with 
limestone  and  beds  of  calcareous  shales  below,  containing  well-preserved  remains  of  mollusca,  some  of  them 
presenting  a  strong  Peimian  type.  Below  these  are  chiefly  shale  beds,  with  some  limestone  and  occasionally 
sandstone,  but  with  very  little  coal  or  even  bituminous  shale.  There  are  thicker  limestone  beds  in  the  Upper 
Measures  than  below,  and  tliey  are  also  better  for  building  purjioses  than  those  of  the  Middle  and  Lower  Measures. 
Nevertheless  some  (especially  the  blue  limestones)  contain  a  good  deal  of  pyrites,  and  are  necessarily  inferior. 
Those  most  suitable  may  be  (juarried  at  Kansas  City,  .lackson  county,  and  in  Cass,  Clay,  Platte,  Andrew,  Holt, 
Nodaway,  Atchison,  Daviess,  Livingston,  Mercer,  and  Harrison  counties. 

The  middle  series  are  chiefly  sandstone,  with  some  limestone  beds  and  some  coal  beds  of  workable  thickness, 
but  rarely  contain  good  beds  of  building  stone.  The  Lower  Coal  Measures  are  the  productive  measures;  they 
also  contain  beds  of  valuable  sandstone  for  building,  with  numerous  outcrops  in  southwest  Missouri.  Much  of  it 
is  also  suitable  for  making  grindstones.  The  quarries  near  Miami  station,  in  Carroll  county,  and  near  Meadville, 
Linn  county,  are  the  best  in  north  Missouri,  tlie  others  being  inferior.  In  southwest  Missouri  most  of  the  sandstones 
are  bituminous. 

Recapitulating,  we  would  briefly  say  that  the  granite  of  southeast  Missouri  is  the  best  material  for  building 
jiurposes.  The  pure  limestones  are  generally  of  good  quality.  But  few  of  those  of  the  Upper  Carboniferous  are 
durable,  nor  are  many  of  the  beds  of  the  Second  Maguesian  limestone.  The  sandstones  are  most  eagerly  sought 
after,  chiefly  because  they  are  easy  to  quarry  and  to  work  into  shape.  They  also  answer  better  for  city  work. 
The  best  include  the  Potsdam  of  southeast  Missouri,  found  in  Madison,  Saint  Francois,  and  Iron  counties.  Others 
may  include  the  sub-Carboniferous  of  Sainte  Genevieve,  Newton,  Cedar,  Pettis,  Howard,  and  Cooper  counties;  also, 
the  sandstones  of  the  Carboniferous,  found  among  the  Lower  Coal  Measures  of  southwest  Missouri,  chiefly  in 
Barton,  Vei'uou,  Cedar,  Saint  Clair,  Heniy,  Johnson,  and  Carroll  counties.  The  second  sandstone  along  the  Osage 
and  on  hills  of  southwest  Missouri  is  also  a  good  building  stone. 

Saint  Loris  quarries. — The  most  extensive  limestone  quarries  in  this  state  are  located  in  and  near  the  city 
of  Saint  Louis.  The  formation  is  the  Saint  Louis  division  of  the  sub-Carboniferous  period.  The  extent  of  the 
quarry  industry  in  this  locality  is  not  so  much  due  to  the  superiority  of  the  stoue  as  to  its  accessibility  to  the 
Saint  Louis  market.  A  representative  section  of  the  quarries  is  shown  at  Mr.  Moran's  quarry,  which  shows  20 
feet  of  loose  material;  20  feet  of  thin,  shelly  limestone,  in  layers  from  3  to  8  inches  in  thickness ;  3  feet  of  brownish- 
colored  limestone,  containing  some  chert.  From  this  quarry  a  specimen  of  I'rodnctus  marginicinctus,  a  very  rare 
fossil  peculiar  to  this  group,  has  been  obtained. 

The  stone  from  this  quarry  is  used  for  the  construction  of  foundations  and  other  ordinary  building  purposes, 
and  for  street  pavements,  especially  for  macadam.  The  stone  from  the  best  Saint  Louis  quarries  is  strong  and 
durable,  and  is  also  well  adapted  to  the  manufactiu-e  of  lime.  Its  ))rincipal  use  has  been  in  the  construction  of 
foundations.  The  excavation  has  beeji  carried  at  one  quarry  to  a  depth  of  60  feet,  Ijut  at  present  the  quarry  is  not 
worked  to  a  greater  depth  than  40  feet,  20  feet  of  the  lower  portion  of  the  excavation  being  tilled  with  water.  A 
section  at  this  quarry  shows  8  feet  of  caprock ;  8  feet  of  limestone  in  thin  layers;  9  feet  of  limestone  in  layers  12, 
4,  and  2  inches  thick,  and  below  this  a  massive,  heavy  bed  of  limestone ;  still  lower  the  beds  are  from  1  foot  to  2 
feet  thick,  this  being  the  most  applicable  for  building  purposes.  The  quarry  of  Mr.  Philip  Steifel  has  become 
somewhat  noted  for  its  fine  mineral  specimens,  including  calcite,  pearl-spar,  dog-tooth  spar,  millerite,  and  flnor-spar. 
The  fluor-spar  is  of  a  yellow  color;  the  calcite  is  white,  or  colored  on  the  outside  with  millerite.  In  some  places 
the  limestone  has  a  greenish  tint  from  the  presence  of  nickel-sulphide.  The  millerite  has  bunches  of  stray  hair-like 
crystals  of  a  bronze  color,  and  each  crystal  is  a  delicate  hair-like  mineral.  It  has  been  found  penetrating  the  calcite 
and  extending  from  side  to  side  in  the  limestoue.     It  is  also  frequently  found  associated  with  the  pearl-spar. 

Among  the  most  valuable  of  these  quarries  as  regards  the  quality  of  the  material  are  three  at  Cote  Brilliant, 
about  2i  miles  from  the  city  of  Saint  Louis.  Its  development  is  only  retarded  by  its  being  at  a  greater  tUstance 
from  the  market  than  many  of  the  other  quarries. 

A  section  at  one  of  these  quarries  shows  25  feet  of  loose  material;  15  feet  of  gray  limestone,  in  layers  about  3 
inches  in  thickness;  4  feet  of  limestone,  in  layers  of  variable  thickness;  2  feet  of  close  grained  gray  limestone; 
five  3-inch  layers  of  gray  limestone;  one  22  inch  layer  of  gray  limestone;  and  15  feet  of  limestone  below  the  water 
level. 

The  best  layers  are  pure  limestone,  susceptible  of  being  iiuite  highly  polished,  very  strong  and  durable,  and 
quite  well  adapted  for  architectural  purposes. 

The  formation  in  the  quarry  of  Mr.  Gottlieb  Eyerman  probably  belongs  to  the  upper  portion  of  the  Saint  Louis 
group,  though  it  may  belong  to  tlienext  higher,  the  Chester  grotip. 

Jkffeuson  City  quarry. — The  greater  part  of  the  quarry  produ(;t  is  used  at  present  by  the  Missouri  Pacific 
Railroad  Company  for  the  construction  of  bridges ;  the  snmll  fragments  are  used  for  ballast,  and  small  slabs  are  sold 
to  citizens  of  Jefferson  City  for  ordinary  bnildiiig  purposes. 
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The  following  is  a  section  at  this  (luarry: 

1.  Soil  aud  clay 6  feet. 

2.  Uneveiily-l)cddeil  limestoue  and  chert,  in  thin  beds,  suitable  for  ballast  only 12  feet. 

3.  Fine-grained  bomogonoous  rock,  in  even  thin  layers,  locally  called  "cotton  rock" 4  feet. 

4.  Gray  limestone  with  uunierons  small  cells  filled  with  white  powder 2  feet. 

r-,.  Chert  beds 2  feet  6  inches. 

6.  DraVi,  evenly-bedded  limestone,  also  called  cotton  rock 9  feet. 

7.  Gray,  hard,  cellular  limestone,  generally  preferred  for  bridge  construction 10  feet. 

No.  6  is  similar  to  the  rock  which  was  used  in  the  construction  of  the  state-house,  which  was  erected  about 
forty  years  ago..  It  is  occasionally  slightly  discolored  with  stains  of  iron,  of  which  minute  globules  and  specks  are 
seen,  apparently  changed  from  pyrites.  The  layers  from  this  rock  are  of  quite  uniform  thickness,  many  of  the  4-  and 
6-inch  layers  making  a  very  haiulsome  paving  stone.  It  has  been  quite  extensively  used  in  Jefierson  City,  where  it 
has  been  termed  cotton  rock,  by  which  name  it  is  also  known  in  other  localities  in  this  state.  The  prevailing  color 
of  this  rock  is  drab,  but  in  some  localities  it  has  a  bluish  tint,  and  is  liable  to  disintegrate  rapidly  on  exposure  to 
the  action  of  frost.  Some  of  the  drab  layers  also  readily  disintegrate  on  exposure  to  the  weather.  The  best  of  the 
material  needs  to  be  quarried  early  enough  in  the  season  to  allow  the  quarry  water  to  become  dried  out  before  the 
stone  is  exposed  to  the  action  of  frost. 

Xo.  7  is  a  harder  rock,  and  is  not  well  adapted  for  outwork,  though  a  very  desirable  material  for  heavy  bridge 
construction,  for  which  little  dressing  is  necessary,  and  for  which  the  qualities  most  desirable  are  those  of  strength 
and  durability.  The  rocks  at  Jefferson  City  may  all  be  referred  to  the  Calciferous  sand-rock  group,  known  in 
Missouri  as  the  Second  Magnesian  limestone  series.  Fossils  are  very  rarely  found.  A  section  of  200  feet  may  be 
seen  at  Jefferson,  aud  only  a  lingula  is  found  in  the  upper  beds;  the  other  beds  abound  in  fucoids.  Lime 
manufactured  from  some  of  the  layers  i)ossesses  hydraulic  properties. 

BooNViLLE  QUARRY  is  located  on  the  bluff  side  of  the  Missouri  river,  just  above  the  railroad  bridge,  and  about 
12  feet  above  the  ordinary  water-level  in  the  river.  When  the  river  lises  to  the  level  of  the  quarry  operations  are 
necessarily  suspended.  The  bluff  rises  steeply  above  the  quarry  for  over  100  feet,  so  that  the  quarry  cannot  advance 
far  inward  on  accouut  of  the  rapidly-increasing  amount  of  cap-rock.  The  layers  of  stone  are  generally  tolerably 
even,  and  from  10  to  16  inches  in  thickness,  with  occasional  partings  of  calcareous  shale.  A  vertical  section  of  quarry 
rock  16  feet  in  thickness  is  exposed.  The  strata  dip  slightly  to  the  west.  A  little  to  the  east,  at  the  bridge,  about 
30  feet  of  gray,  cherty  limestone  are  exposed,  containing,  as  far  as  could  be  seen,  only  specimens  of  an  Archinedipoi-a 
and  a  turbinated  coral.    The  quarry  rock  lying  above  this  also  contains  specimens  of  Archimedes. 

Sedalia  quarry. — The  product  of  this  quarry  is  used  locally  for  foundations.  The  strata  quarried  lie  at  the 
junction  of  the  Chouteau  or  Kinderhook  group  with  the  Burlington  beds.    The  following  is  a  section  of  the  quarry : 

Loose  material 5  feet. 

Gray  ferruginous  limestone,  in  two  layers 5  feet. 

Buff  limestone,  shading  to  blue  below 3  feet. 

Shales 1  to  3  feet. 

Blue  limestone,  with  chert  concretions  and  some  masses  of  calcite 5  feet. 

The  floor  of  the  quarry  rests  on  a  rock  similar  to  the  lowest  which  has  been  quarried.  The  lowest  beds  are  the 
least  durable,  the  upper  5  feet  of  limestone  being  quite  durable.  These  two  layers  belong  to  the  Burlington  group, 
and  the  beds  below  them  to  the  Chouteau. 

A  number  of  small  quarries  have  been  worked  in  this  vicinity.  From  some  of  these  blocks  4  feet  thick  may  be 
obtained,  all,  however,  containiug  more  or  less  chert  concretions  and  masses  of  calcite.  One  of  the  older  quarries 
.shows  much  of  the  rock  shattered  by  frost. 

Clinton  quarry  is  located  about  4  miles  south  of  Clinton,  Henry  county.  It  furnishes  material  to  the  town 
of  Clinton,  principally  for  sidewalk  pavements.  The  stone  is  an  argillaceous  limestone,  and  occurs  in  a  stratum 
about  15  feet  in  thickness,  and  in  "layers  from  2  to  10  inches  in  thickness.  The  thinner  layers  are  drab-colored 
throughout;  the  heavier  layers  have  a  lead-blue  color  in  the  interior,  and  those  layers  which  have  not  been  exposed 
to  atmospheric  action  also  have  the  lead-blue  color.  Below  this  quarry  rock  occurs  a  seam  of  bituminous  coal  4  feet 
in  thickness,  which  is  one  of  the  best  coals  of  southwest  Missouri.  Below  this  again  there  are  9  feet  of  blue 
shales,  with  ironstone  concretions  to  the  level  of  the  water  in  Grand  river.  Similar  beds  occur  near  Brownsville, 
Sabine  county,  and  may  be  referred  to  the  same  geological  age. 

Kansas  City  quarries. — The  stratum  of  limestone  designated  in  the  Missouri  Geological  Reports  as  "No.  87, 
general  section.  Upper  Coal  Measures",  has  been  quarried  extensively  at  quarries  in  bluffs  of  Kansas  City  aud  for 
2  miles  further  east;  also  in  a  quarry  opposite  the  Union  depot,  Kansas  City,  now  abandoned  on  account  of  expense 
of  stripping.  The  rock  is  also  occasionally  quarried  in  bluffs  at  and  above  Eosedale.  Its  color  is  generally  a  light 
gray,  becoming  locally  a  bluish-gray,  and,  when  exposed,  a  lighter  and  often  ferruginous  gray.  Tlie  middle  portion 
of  about  9  feet  is  beautifully  oolitic,  and  is  most  valuable  for  building;  it  works  freely  and  is  easily  dressed. 

Below  Kansas  City  the  stripping  at  first  is  only  a  few  feet,  but  of  course  increases  as  the  ojierations  extend 
into  the  bluffs. 
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Liinostoiio  No.  !)0  Upper  ('oal  Measures,  lying:  a  little  above,  is  often  (iniirrie<l  and  used  i'or  ordinary  foundation 
work  while  the  limestone  under  coiiaideration  is  used  for  general  building  i)urposes.  It  may  bo  seen  in  iiio  basement 
walls  of  the  Merehants'  e.xchange,  the  Journal  ofliee,  and  th(>  building  at  Twelfth  and  Washington  streets,  Kansas 
City.  It  contains  the  eharacteristic  eoral  Campophi/lhim  torqitiiim  (it.  nml  H.).  It  is  generally  evenly  bedded  in 
layers  from  (>  to  1(5  inches  in  thickness,  and  is  ranch  used  in  foundations.  It  is  ai)i)arently  durable  and  of  more 
than  nsnal  strength.  Its  texture  is  homogeneous,  and  often  has  minKU'ously-disseminated  bright  cahs-spar  specks. 
The  color  In  the  quarry  is  a  grayishdrab,  weathering  to  a  brownish-drab,  and  shows  a  brownish  discoloration 
along  the  joints. 

Limestone  No.  96,  of  Upper  Coal  Measures,  also  found  here,  is  a  bright  gray  rock  with  nunu>rous  specks  aud 
short  lines  of  calcite.  It  contains  also  many  fossils  whose  shells  are  of  ])ure  calcite,  or  else  the  interior  is  nicely 
crvstallized.  The  strata  are  generally  from  C  to  i)  inches  thick  and  of  very  irregular  bedding.  The  entire  stratum 
is  30  feet  thick.  An  examination  of  the  various  quarries  in  Kansas  City  indicates  that  about  50,000  cubic  yards  of 
rock  have  been  removed  and  used  in  the  citj'  during  the  past  twelve  or  fourteen  years.  This  includes  from  0,000 
to  10,000  cubic  yards  from  the  bluif  opposite  the  Union  depot,  30,000  cubic  yards  from  southwes  Kansas,  and  the 
remainder  from  south  Kansas.  The  various  railroads  have  probably  taken  out  and  used  10,000  cubic  yards  not 
included  in  the  above. 

There  is  quite  a  number  of  localities  in  Missouri  where  limestone  has  been  quarried  or  may  be  (juarried,  beside 
those  in  which  there  are  actually  working  (juarries  as  represented  in  the  tables.  Three  miles  north  of  Canton,  Saint 
Louis  county,  the  Central  Marble  and  Stone  Company  has  recently  opened  a  quarry  in  the  sub-Carboniferous 
formation.  The  beds  vary  in  thickness  from  a  few  inches  to  8  feet.  Considerable  quautities  of  this  stone  have  been 
quarried  for  bridge  abutments,  foundations,  and  for  flagging.  The  stone  has  a  uniform  texture  and  gray  color,  but 
becomes  darker  on  exposure  to  the  atmosphere;  and  this  may  i)rove  a  defect  if  the  discoloration  does  not  go  on 
uniformly.  The  quarries  are  located  less  than  half  a  mile  from  the  Saint  Lonis  and  Keokuk  railroad  and  one  mile 
from  the  Mississippi  river. 

Near  Bowling  Green,  Pike  county,  the  Niagara  limestone  has  been  quarried  in  a  small  way  for  the  past  forty 
years,  and  has  been  quite  largely  used  for  bridge  abutments  on  the  Chicago  and  Alton  railroad,  and  occasionally 
for  the  construction  of  buildings.  A  dwelling  in  Bowling  Green,  built  about  forty  years  ago,  is  of  this  material, 
and  the  stone  still  looks  well  and  shows  no  signs  of  disintegration.  There  are  two  quarries.  A  section  at  one  quarry 
shows  4  feet  of  soil  and  gravel,  4  feet  of  shelly  limestone,  and  12  feet  of  building  stone  in  three  layers,  the  upper  of 
which  is  2  feet  in  thickness,  and  the  two  lower  each  5  feet  thick.  This  stratum  of  building  stone  is  separated  from 
a  stratum  of  equal  thickness  below  by  1  foot  of  shales.  This  last  stratum  of  building  stone  consists  also  of  three 
layers,  4,  6,  and  2  feet  in  thickness.  At  the  other  quarry  about  40  feet  of  rock  are  exposed  in  layers  from  1  foot  to 
to  2  feet  in  thickness.    The  stone  when  first  quarried  has  a  bluish-gray  color  and  weathers  to  a  brownish-buff  color. 

Near  Glencoe,  Saint  Louis  county,  the  Trenton  limestone  has  in  former  years  been  quarried  for  building 
purposes.  There  are  at  preseut  quite  extensive  quarries  still  in  operation,  but  their  iiroduct  is  all  manufactured  into 
lime.  At  Cape  Girardeau,  Cajje  Girardeau  county,  is  quarried  the  Lower  Silurian  limestone,  most  of  the  material 
being  burned,  aud  that  which  is  most  suitable  being  reserved  for  purposes  of  construction.  At  present  .some  of 
this  stone  is  being  shipped  for  repairing  the  state  capitol  of  Louisiana,  which  was  built  of  this  stone,  and  was  i)artly 
destroyed  during  the  late  war.  The  quarry  is  situated  about  three-quarters  of  a  mile  from  the  wharf,  on  the 
Mississippi  river,  and  the  stone  was  at  oue  time  quite  largely  shipped  to  the  south.  An  analysis  of  this  rock  by 
Dr.  A.  Litton,  for  the  Missouri  Geological  Keport,  gave  carbonate  of  lime,  90..57;  silica,  a  trace;  alumina,  a  trace. 

The  total  thickness  of  rock  exposed  at  the  quarry  is  about  30  feet,  the  upper  portion  being  in  thinner  layers  and 
a  little  darker  in  color  than  the  lower.  The  lower  portion  is  a  beautiful  white  limestone,  and  blocks  t!  feet  in 
thickness  could  be  obtained. 

Near  Eolla,  Phelps  county,  quarrying  has  been  done  in  a  small  way  in  the  lower  portion  of  the  Second 
Magnesian  limestone.  This  stone  has  been  used  for  the  construction  of  culverts  and  bridge  abutments,  and  near 
the  same  place  a  thinly-bedded,  hard,  and  durable  limestone  occurs  which  has  been  used  for  sidewalks. 

Some  of  the  limestones  in  southeast  Missouri  have  been  called  marbles.  The  Capo  Girardeau  limestone  has 
been  termed  a  marble  by  some.  In  the  Kansas  Citij  Review  of  /Science  and  Industry  the  marbles  of  southeast  Missouri 
are  described ;  and  it  is  given  as  the  reason  why  these  marbles  have  not  becTi  extensively  developed,  that  they 
usually  occur  in  beds  not  of  sufficient  thickness  to  fni-nish  blocks  of  adcciuate  size  for  the  purposes  for  whicli  marbles 
are  usually  employed.  It  states  that  near  the  head  of  Cedar  creek  there  are  several  outcrops  of  \-ariegated  red  and 
drab  marbles.  A  section  of  rocks  on  a  southeastern  branch  of  Cedar  creek  shows  10  feet  of  coarse  magnesian 
limestone  resting  on  10  feet  of  light  drab  marble  of  flue  grain  travei'sed  with  brown  veins.  Near  the  mouth  of 
Cedar  creek,  Madison  county,  some  of  the  flnest  exposures  of  the  most  handsome  varieties  of  marble  occur.  It  is 
handsome  when  polished,  and  the  outcrops  show  tliat  it  is  very  durable.  At  the  head  of  Tom  Suck  creek,  in 
Keynolds  county,  are  thick  beds  of  desh-colored  marble.  Two  miles  north  of  Cape  Girardeau,  on  the  land  of  Dr. 
Tlu)mas  IIol(!ombe,  are  outcrops  of  variegated  purplish-red  limestones,  with  occasional  calcite  si)ecks  in  heavy 
layers.  Marbles  of  fine  texture  i>assing  through  various  shades  of  Ucsli color,  yellow  and  green,  jiink,  purple, 
and  chocolate,  all  handsomely  blended,  are  said  to  occur  in  Sainte  (lenevieve  county.     Tiie.se  marbles  occur 
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in  the  Potsdam  and  Niagara  formations.  The  Potsdam  marbles  are  found  on  Stout's  creek  and  Marble  creek,  in 
IroTi  county;  Cedar  creek,  Marble  creek,  and  Leatherwood  creek,  in  Madison  county;  and  Tom  Suck  creek  in 
Eeynolds  county.    The  Niagara  marbles  are  found  in  Cape  Girardeau  and  Saint  Genevieve  counties. 

Xear  Mooresville,  Livingston  county,  limestone  in  the  lower  portion  of  the  Upper  Coal  Pleasures  has  been 
quarried  since  1S6G,  but  the  quarries  have  not  been  regularly  worked.  A  section  there  shows  1  foot  of  soil,  4  feet 
of  shelly  limetone,  2  feet  of  clay  shale,  1  foot  of  bituminous  shales,  6  inches  of  clay  shales,  from  2  to  3  feet  of  blue 
fire-clay,  and  9  feet  of  oolitic  limestone  valuable  for  building  imrposes.  The  rock  is  rather  hard,  quite  strong  and 
durable,  and  is  especially  applicable  for  heavy  masonry.  This  same  formation  has  also  been  quarried  in  hills  '> 
miles  south  of  Princeton,  Mercer  county,  near  the  Uue  of  the  Chicago,  Eock  Island,  and  Pacific  railway ;  also  on  the 
Wabash,  Saint  Louis,  and  Pacific  railway,  Claj'  county,  about  8  miles  from  Kansas  City.  It  may  also  be  found  near 
the  base  of  the  blufis  at  Kansas  City,  and  at  several  places  near  Pleasant  Hill,  Cass  county,  where  it  is  locally 
termed  cotton  rock,  and  is  said  to  withstand  a  higher  degree  of  heat  than  many  other  limestones. 

At  Forest  City,  Holt  county,  there  are  several  limestone  beds  exposed,  and  also  a  soft  sandstone,  but  the 
stripping  is  generally  so  heavy  that  the  best  layers  of  the  rock  cannot  be  extracted  with  profit.  Limestone  also 
crops  out  2  miles  above  Forest  City,  and  beyond  this  for  20  miles  no  building  stone  occurs. 

Xear  Amazonia,  Andrew  county,  14J  feet  of  evenly-bedded,  ferruginous  gray,  and  somewhat  oolitic  limestone 
occurs.  A  quarry  of  this  rock  was  formerly  worked  2i  miles  northeast  of  Savannah,  and  the  stone  was  transported 
by  wagons  to  Saint  Joseph  and  used  in  the  construction  of  buildings.  Similar  quarries  might  be  opened  near  the 
line  between  Andrew  and  Buchanan  counties,  and  the  same  formation  also  crops  out  near  Atchison,  Kansas. 

Near  Greenwood,  Jackson  county,  the  Missouri  Pacific  Eailroad  Company  has  opened  a  quarry,  but  the  material 
is  used  iDriucipally  for  ballast,  and  only  a  small  amount  has  been  used  for  the  construction  of  culverts.  Oolitic 
limestone  of  the  Upi^er  Coal  Measures  has  also  been  found  near  Greenwood,  and  is  used  for  puriioses  of  construction 
on  the  Missouri  Pacific  railroad.     The  stone  is  well  adapted  for  rough  masonry. 

Near  Pleasant  Hill,  Cass  county,  there  are  several  quarries  situated  in  diiferent  localities  which  have  occasionally 
been  worked.  The  stone  has  been  used  principally  for  the  construction  of  railroad  bridges  and  culverts,  and  for 
local  purijoses.  The  formation  belongs  to  the  Upper  Coal  Measures,  and  consists  of  a  number  of  limestone  beds, 
some  of  which  are  oolitic  and  some  shelly.  Blocks  2  feet  in  thickness  and  of  any  length  and  breadth  desired  may 
be  obtained. 

At  ifeosho,  Newton  county,  a  whitish-gray  oolitic  limestone  is  quarried  for  lime.  This  stone  works  freely,  and 
would  be  well  adapted  for  pirrposes  of  construction.  A  coarse,  dark  gray  limestone  is  also  quarried  near  Neosho, 
some  of  which  contains  many  chert  concretions. 

The  sub-Carboniferous  limestone  has  been  quarried  for  local  use  at  Springfield,  Greene  county.  The  quarry  rock 
shows  a  face  of  10  feet  iu  depth  of  coarse,  gray  limestone.  The  ui^per  beds  resemble  the  Keokuk  limestone,  and  the 
lower  beds  are  more  of  the  Burlington  type.  The  geological  divisions  i-ecognized  in  Iowa,  Illinois,  and  eastern 
Missouri  cannot  strictly  be  sustained  in  southwest  Missouri. 

The  Second  Magnesian  limestone  has  been  quarried  near  Marshfield,  Webster  county.  The  exposui-e  shows 
one  bed  33  inches  in  thickness  of  buff  limestone.  This  appears  to  be  a  durable  stone,  easy  to  quarry  and  to  dress. 
It  is  covered  with  but  little  cap-rock,  but  the  stripping  would  be  slightly  increased  as  the  excavations  would  be 
extended  into  the  hill.    There  are  two  good  exposures  a  few  hundred  feet  apart. 

QuAEEiES  OF  SANDSTONE. — At  a  quarry  located  li  miles  west  of  Miami  station,  Carroll  county,  there  are  two 
grades  of  material  produced.  The  poorest  quality  contains  many  plant  remains,  and  shows  dark  lines  of  fragments 
of  plants,  along  which  it  is  often  fractiu'ed  by  frost.  The  best  quality  is  free  from  these  defects,  and  is  a  rather 
beautiful  gray  sandstone.  There  is  a  vertical  face  of  about  70  feet  exposed,  the  lower  i5  feet  being  without  any  seam 
of  bedding,  but  containing  occasional  coucretionarj"  masses  of  harder  sandstone.  At  the  top  there  is  a  depth  of  about 
G  feet  of  soil  and  clay,  and  below  this  are  20  feet  of  rough  and  sometimes  shelly  sandstone  layers.  The  quarry  rock 
is  a  rather  coarse,  gritty,  sandstone,  making  an  excellent  building  stone,  and  being  also  valuable  for  the  manufacture 
of  grindstones.  The  concretionary  masses  are  of  no  value  whatever.  They  have  some  argillaceous  layers 
interstratified,  and  also  contain  many  nice  fragments  of  i)lant  remains.  Although  there  seem  to  be  no  bedding 
planes  in  the  lower  4-5  feet,  still  there  are  a  few  faint,  banded,  dark  clirbonaceous  sti-eaks  occui-ring  from  6  to  12 
feet  apart.  The  absolute  percentage  of  waste  material  embraced  iu  the  conci-etionary  masses  amounts  to  about 
one-fiftieth  of  the  entire  mass.  The  coucretionary  i^ortious  disintegrate  quite  rapidly  on  exposure  to  the  weather, 
but  the  other  material  is  very  durable.  This  quarry  has  been  actively  worked  for  about  fifteen  years,  and  the  rock 
has  been  shipped  to  various  markets  in  Missouri,  Kansas,  Iowa,  and  Nebraska.  Eastwardly  along  the  bluffs  the 
rock  has  a  more  brown  color,  and  is  not  so  highly  esteemed. 

The  Warrensburg  quarries  are  of  the  same  geological  age  as  the  above.  At  the  quarry  of  Messrs.  Bruce  & 
Veitch  the  rock  when  quarried  often  shows  planes  of  cross  lamination,  and  this,  although  otherwise  of  good  quality, 
is  not  of  sufficient  value  for  shipjiing  i)urposes,  but  is  used  locally  for  ordinary  purposes  of  construction. 
Considerable  loss  results  from  this  defect.  The  planes  of  these  laminse  are  separated  by  carbonaceous  matter. 
The  stone  in  this  quarry  is  quite  soft  when  first  taken  out,  and  hardens  on  exposure.  Various  oi>eni!)gs  have  been 
made  in  this  vicinity  which  are  not  now  worked.  From  one  of  these  6,000  cubic  yards  were  excavated,  and 
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from  auotbcr  500  cubic  yards.  Tbrcequarters  of  a  mile  northwest,  ou  the  hiud  of  Mv.  Buiiii,  a  coarser  sandstone 
of  the  same  geological  age  appears,  about  20  feet  in  thickness,  forming  a  solid  bluff  on  the  Blackwater  for  several 
hundred  yards,  and  seems  to  underlie  au  area  of  about  10  acres. 

Quarries  2  miles  north  of  Warrensburg  occupy  a  tract  of  probably  over  200  acres  in  sandstone  of  the  Lower 
Coal  Measures.  The  total  thickuess  of  this  sandstone  is  over  100  feet.  The  quarries  have  not  developed  the 
entire  thickness  suitable  for  budding  purposes,  only  45  feet  in  depth  having  beeu  quarried. 

The  sandstone  hills  are  bounded  on  the  north  by  Blackwater  river,  on  the  west  by  Post  Oak  creek,  and  on  the 
east  bv  Potts  branch.  Approaching  Warrensburg  from  the  north  we  still  find  sandstone,  but  of  an  inferior 
quality.  In  the  railroad  cuts  and  southward,  and  throughout  the  town,  and  for  a  short  distance  north,  the  rock  is 
generally  brown  and  soft,  and  crumbles  to  powder  on  exposure.  It  also  sometimes  alternates  with  shaly  beds, 
and  sometimes  incloses  beds  of  ferruginous  conglomerate,  and  but  rarely  is  it  suitable  for  building  purposes. 

Xorthwardly,  as  we  approach  the  quarries,  the  rock  is  more  homogeneous,  the  color  becomes  a  light  gray,  and 
bluish-gray  in  deeper  quarries.  Concretionary  masses  of  a  harder  sandstone  not  easy  to  work,  in  fact  worthless  for 
shipping,  sometimes  occur.  These  contain  many  carbonaceous  stains  and  fragments" of  calamites  and  other  plants. 
A  trunk  measuring  over  1  foot  in  diametei",  with  its  bark  half  an  inch  in  thickness  changed  to  bituminous  coal,  was 
taken  out.    It  is  supposed  to  belong  to  a  coniferous  tree,  probably  BadoxyJon  acadkum  of  Dawson. 

North  of  the  Blackwater  good  quarries  have  also  been  opened,  and  over  thirty  years  ago  columns  for  the 
coiu-t-bouse  at  Lesiugton,  Jlissouri,  were  cut  out.    Those  columns  are  still  entire,  and  are  discolored  only  by  time. 

The  Normal  School  building  at  Warrensburg  was  the  first  structure  of  uote  in  which  this  stone  was  used,  but 
since  then  it  has  been  largely  shipped  to  many  places,  including  Saint  Joseph,  Kansas  City,  and  Saint  Louis, 
Missouri ;  also  Chicago,  Illinois,  and  Lincoln,  Nebraska. 

In  1871  the  quarries  were  opened,  and  in  1874  one  firm  shipped  900  car-loads  over  the  Missouri  Pacific  railway. 
A  block  20  by  G  by  2^  feet  was  taken  out  and  used  in  the  Chamber  of  Commerce  building  at  Saint  Louis.  The 
rock  weighs  140  pounds  to  a  cubic  foot  when  dry,  but  only  from  145  to  150  pounds  when  first  quarried.  It 
forms  a  large  proportion  of  the  face-stone  of  some  Saint  Louis  dwellings,  and  it  was  also  used  in  the  Union 
Depot  building  at  Chicago.  It  stands  the  test  of  time  very  well.  It  is  not  known  to  have  scaled  off,  but  after 
long  exposure  it  becomes  darker  ou  the  surface  and  somewhat  stained. 

The  ]\Iiami  and  Warrensburg  quarries  are  systematically  worked  by  means  of  channeling  and  wedging.  No 
powder  is  used  except  for  removing  the  cap-rock. 

A  quarry  in  Clinton,  Henry  county,  fiu'uisbes  stone  for  ordinary  construction  for  local  use.  A  section  of  the 
quarry  shows  3  feet  of  loose  material,  4  feet  of  sandstone  in  layers  from  1  inch  to  4  inches  in  thickness,  and  below 
this  7  to  8  feet  of  sandstone  in  layers  from  2  to  3  feet  in  thickness. 

The  Sainte  Genevieve  quarry  is  located  about  1|  miles  from  the  Mississippi  river,  which  furnishes  the  means  of 
transportation.  Blocks  of  the  largest  size  desired  can  be  obtaiaed  at  this  quarry.  Pieces  150  feet  long,  20  feet 
wide,  and  10  feet  thick  are  often  channeled  off  and  loosened  with  the  wedges. 

The  Insurance  building  at  Sixth  and  Locust  streets.  Saint  Louis,  was  chiefly  built  of  this  stone,  including  the 
figures  on  the  top.  The  stone  has  been  much  tarnished  by  the  smoke  of  the  city.  Among  the  other  structures  of 
this  material  are  the  Singer  Sewing  Machine  building  in  Saint  Louis,  the  approaches  to  the  Saint  Louis  bridge,  the 
arsenal  at  Rock  Island,  Illinois,  and  the  state  capitol  of  Iowa.  Everywhere  the  stone  has  proven  very  durable. 
The  quarry  shows  25  feet  in  thickness  of  good  uniform  rock ;  the  layers,  li  to  5  feet  thick,  can  be  split  readily  into  thin 
slabs  if  required.  It  is  occasionally  false-bedded,  and  then  contains  fragments  of  plant  remains,  chiefly  carbonized. 
The  thin  layers  are  very  much  ripple-marked  and  the  texture  of  the  rock  is  generally  homogeneous.  It  is  soft  when 
first  quarried  and  hardens  on  exposure.     It  is  a  good  fine  grit,  and  a  number  of  grindstones  have  been  made  of  it. 

The  geological  age  of  the  formation  is  the  Chester  group  of  the  sub-Carboniferous.  The  bluffs  near  by  show 
about  25  feet  of  gray  limestone  of  the  Saint  Louis  group  lying  below  it. 
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GENEKAX,  DESCRIPTION. 

Sxjb-Carbonifekous. — The  sub-Carbouiferous  occupies  n  very  limited  area  iu  tlie  soutlieast  comer  of  the 
state,  but  is  highly"  galeniferous,  as  the  lead  miues  iu  southeast  Kansas  occur  iu  this  formation. 

Caruonifekous. — The  Carboniferous,  as  developed  in  the  Lower  Coal  Measures  of  southeast  Kansas,  ini^loses 
some  thick  and  valuable  coal  beds.  It  also  includes  many  beds  of  sandstone  of  an  excellent  quality  for  building 
purposes  aud  good  flag-stones.  These  may  be  found  of  good  rpiality  and  well  exposed  in  Cherokee,  Crawford, 
Bourbon,  Xeosho,  Labette,  Montgomery,  Wilson,  Woodson,  Greene,  and  Elk  counties. 

The  Middle  Coal  Measures  include  several  good  beds  of  workable  coal,  aud  coal  has  been  mined  at  Oswego, 
Fort  Scott,  Thayer,  and  near  Toronto,  and  in  Osage  county.  In  Bourbon  and  Linn  counties  we  find  several  thick 
limestone  beds,  but  the  western  outcrops  in  Greenwood  county  are  chiefly  of  sandstone. 

The  Upper  Coal  Measures  in  northeast  Kansas  include  a  number  of  limestone  beds,  with  a  good  deal  of  shale 
and  some  sandstone,  but  in  southern  Kansas  we  find  but  few  beds  of  limestone,  nor  do  the  Upper  Coal  Measures 
include  many  strata  desirable  for  building  purposes. 

The  Permian  is  made  up  of  beds  of  drab-blue  shales,  with  occasional  limestone  strata.  In  the  lower  series  we 
find  many  excellent  beds  of  rock  for  building  purposes;  some  of  the  strata  are  slightly  magnesian.  The  middle 
beds  are  now  very  much  worked ;  iu  fact  quarries  are  now  opened  and  successfully  worked  upon  all  the  lines  of 
railroad  where  this  rock  is  found.  The  character  of  the  rock  does  not  materially  differ  in  the  various  quarries, 
whether  in  northern,  central,  or  southern  Kansas.  The  building  stone  of  the  lower  strata  is  not  so  soft  as  that 
higher  iu  the  series.  The  color  is  always  the  same  shade  of  drab  or  buff.  The  beds  are  all  softer  than  those  of 
Carboniferous  age ;  and,  being  at  the  same  time  durable,  they  are  much  sought  after  by  builders.  While  I  call  these 
rocks  Permiau,  I  must  say  that  the  contained  fossils  have  also  been  obtained  from  the  Upper  Carboniferous  of 
Missouri  aud  Kansas;  in  fact,  I  believe  nearly  every  well-known  Permian  fossil  of  Kansas  has  also  been  obtained 
from  the  known  Upper  Carboniferous  strata  of  Kansas  City,  Missouri.  Lithologically  the  rocks  seem  diflerent, 
and  we  have  mostly  to  be  guided  by  their  general  appearance,  which  is  very  easily  recognized  even  in  small 
specimens. 

Cretaceous. — The  Dakota  group  is  easily  recognized,  it  being  composed  entirely  of  sandstone  or  shales.  The 
sandstones  are  sometimes  of  a  dirty  white  color,  but  are  more  often  a  ferruginous  brown.  Good  specimens  of  fossil 
leaves  of  dicotyledonous  plants  are  sometimes  found;  also  occasional  layers  of  clay,  ironstone,  and  some  thin 
deposits  of  a  poor  quality  of  coal. 

The  Fort  Benton  group  in  the  lower  part  consists  of  dark  shales,  with  beds  of  brown  limestone  in  the  upper  part, 
which  are  very  much  used  for  building  purposes.  Although  this  rock  is  very  soft,  it  is  otherwise  very  dui-able  and 
strong  enough  for  buildings  of  several  stories  iu  height.  One  bed,  banded  red  or  brown  and  buff-brown,  I  have 
traced  from  Mitchell  county  through  Russell  and  Ellsworth  counties  to  Bush  county.  It  is  easily  wrought  with  a 
common  saw,  and  forms  handsome  walls,  but  is  too  soft  for  sidewalks. 

The  Niobrara  group  of  western  Kansas  affords  the  white-chalk  beds,  which  furnish  a  very  handsome  white 
stone,  but  it  is  too  soft  for  manj*  purposes.  It  is  extensively  develoi)ed  iu  western  Kansas.  This  formation  contains 
many  rare  and  interesting  remains  of  extinct  vertebrata.     The  Tertiary  is  confined  to  northwest  Kansas. 

The  building  stones  of  Kansas,  although  extensively  used,  are  much  softer  than  those  of  the  states  east,  but, 
being  easily  worked,  are  being  used  now  in  many  cities.    Most  of  the  Permiau  strata  are  too  cellular  or  porous. 

Quarries. — The  stone  quarried  near  Irving  is  used  at  Atchison,  Kansas  City,  and  on  the  line  of  the  Union 
Pacific  railroad,  which  passes  at  a  distance  of  about  half  a  mile  from  the  quarry.  The  rock  is  quarried  for  a 
distance  of  three-quarters  of  a  mile  in  the  bluffs  south  of  the  railroad.  The  upper  or  western  quarry  is  from  l.')  to 
20  feet  above  the  valley ;  the  lower  quarry  is  from  30  to  40  feet  above  it.  The  outer  rock  is  blasted  otf  aud  used  for 
ballast  on  the  railroad.  After  the  stripping  is  taken  off  a  level  floor  is  sometimes  exposed  from  20  to  oO  feet  wide, 
and  extending  several  hundred  feet  along  the  hill.  The  limestone  formation  quarried  here  is  of  no  great  thickness. 
At  the  upper  quarry  there  are  3  feet  of  shales  and  soil,  and  below  this  three  layei'S  of  limestone,  the  first  8  inches 
in  thickness  and  the  other  two  each  13  inches  in  thickness.  At  the  lower  quarry  there  is  1  foot  of  soil,  and  below  this 
are  four  layers  of  limestone  9,  12,  IG,  and  19  inches  in  thickness,  respectively,  the  last  sometimes  divided  into  two 
layers.  The  stone  is  quite  soft  and  easily  quarried,  aud  is  also  easily  dressed  when  first  taken  out,  but  hardens  on 
exposure.  The  strata  are  very  nearly  horizontal  and  the  beds  are  of  quite  uniform  thickness.  For  the  construction 
of  railroad  bridges  and  other  like  structures  the  stone  requires  but  little  dressing. 

From  a  quarry  on  the  hill-top  1  mile  southwest  of  Frankfort  the  stone  is  used  principally  for  foundations, 
though  a  church  and  a  school-house  and  some  storehouses  have  been  constructed  of  it.  There  are  other  small 
openings  both  to  the  east  aTid  to  the  west  of  it.  The  hill  is  about  150  feet  high,  and  the  quarry  rock  occurs  near 
the  sunnnit,  with  shales  below,  while  a  good  bed  of  building  stone  appears  near  the  base  of  the  hill.  The  beds 
here  worked  are  apparently  the  same  as  those  quarried  near  Irving,  and  dip  to  the  west  from  80  to  100  feet  in  7 
miles. 

The  Atchison  quarry  furnishes  stone  for  ordinary  building  purposes  for  local  consumption.  The  limestone  is 
here  only  from  4  to  8  feet  in  thickness.  Sometimes  it  is  cross-laminated,  when  it  can  0!dy  be  used  lor  common 
purposes.    The  bedding  is  generally  even  and  horizontal. 


276  BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

Stouo  near  MiUiliattau  is  qaan-iccl  cliicrty  on  the  hilltoi),  about  :200  feet  above  the  valley  of  the  Kansas  river. 
A  laro-e  portion  of  that  used  for  the  superstructure  of  buildings  is  taken  out  about  '30  feet  below  the  summit  of  the 
hill,  "a  section  of  the  rocks  here  is  about  as  follows:  Soil,  1  foot;  limestone  for  bridge  construction,  IG  inches; 
limestone,  11  inches;  llagstone,  4  inches;  two  layers  of  limestone,  12  and  14  inches;  depth  not  exposed,  .'50  feet; 
shalv  bluish  limestone,  '2  feet;  building  stoue,  1  foot;  and  dark  sliale  to  the  base  of  the  hill,  17(»  feet,  with  a  few 
limestone  beds  and  red  shale  about  half-way  down. 

The  stone  used  for  bridge  masoury  is  cellular  and  coarser  than  the  other,  but  is  etpially  strong  and  durable. 
Of  the  stone  from  these  quarries  there  have  beeu  constructed  in  Manhattan  an  addition  to  the  college  building, 
six  churches,  the  Adams  hotel,  aud  several  flue  residences. 

There  are  about  35  common  buildings  in  Topeka  built  from  the  stone  from  a  ueighboring  quarry.  They  are 
all  roughly  built  and  laid  iu  mortal-.  Some  buildings  have  brick  fronts,  with  stoue  in  the  remainder  of  the 
superstructure.  This  stoue  is  also  used  iu  foundations.  From  another  quarry  the  stone  is  shipped  to  various 
points  along  the  Missouri  Pacific  railroad  in  Kansas  and  Missouri.  This  stone  was  used  in  the  construction  of  the 
Oougregatioual  church  aud  the  public-school  building  at  Emporia,  Kansas,  and  an  opera  house  is  now  being 
constructed  of  it  iu  the  same  town.  The  Missouri  Pacific  Eailroad  Company  has  selected  this  material  for  the 
construction  of  shops,  one  about  to  be  built  at  Parsons,  Kansas,  and  another  at  Sedalia,  Missouri. 

The  stone  from  a  quarry  near  Lane,  Franklin  county,  is  used  principally  at  Ottawa  and  at  Garuett,  and  some  has 
been  shipped  to  Chicago.  One  of  the  buildings  of  the  asylum  for  the  insane  at  Osawatomie  was  built  of  this  stoue. 
There  are  two  varieties  of  stone  obtained  at  this  quarry,  one  a  little  dai-ker  in  color  than  the  other,  aud  more 
uniform  aud  compact  iu  texture.  The  darker-colored  variety  has  been  dressed  aud  sent  iuto  the  markets  for 
several  years  under  the  name  of  "coralline"  limestone.  It  is  sometimes  called  oolitic  limestone,  being  largely 
composed  of  small  fossil  fragments  very  much  like  the  Indiana  oolitic  limestone  aud  having  also  a  similar 
appearance.  This  variety  has  a  very  firm,  compact  structure,  and  is  susceptible  of  being  quite  highly  polished. 
In  the  lighter- colored  variety  the  fossil  fragments  are  many  of  them  larger  aud  not  so  uniform  iu  size,  showing 
some  evidence  of  stratification  iu  alternate  layers  of  coarser  and  finer  material ;  and  the  interspaces  betweeu  the 
fossil  fragments  are  uot  well  filled,  giving  the  stoue  a  rather  open  aud  vesicular  structure.  This  stoue  being  easily 
quarried  aud  dressed,  is  quite  extensively  used  for  buildings  aud  tiimmings.  The  quarry  which  is  here  most  largely 
worked  is  ou  the  point  of  a  bluff  about  100  feet  in  height.  A  brauch  of  the  Missoui-i  Pacific  railroad  passes  along 
the  base  of  the  hill,  aud  provision  might  easily  be  made  by  which  the  stone  could  be  placed  ou  a  car  at  the  quarry, 
but  at  the  pi-eseut  time  it  is  drawu  a  distance  of  1  mile  to  the  station.  A  section  of  the  quarrj'  shows  the  followiug : 
Loose  material,  i  feet :  vesicular  buff  limestone,  one  layer  4  feet  in  thickness  and  another  1  foot  iu  thickness ;  gray, 
irre"ularly-stratified  limestone  with  some  chert  connections  iu  layers  from  2  to  G  iuches  iu  thickness,  6  feet ;  blue 
shale  in  thin  lamina;,  1  foot;  irregular  layers  of  buff  limestone,  2  feet ;  gray  limestone,  4  feet ;  aud  bluish-gray  or 
drab  oolitic  limestone,  G  feet.  This  last  has  lately  been  most  extensively  used  for  building  purposes.  The  layers 
are  from  18  to  24  iuches  in  thickness.  These  beds  are  all  referred  to  the  upper  portion  of  the  Carboniferous  period. 
Thev  ai-e  also  well  exposed  along  the  bluffs  of  Pottawatomie  creek  from  near  Lane  to  Garuett.  The  upper  quarry 
rock  has  beeu  quarried  at  Greeley  ou  the  hill-top  aud  used  iu  railroad  masoury.  It  has  also  beeu  quarried  near  the 
Lawrence  aud  Southern  railroad,  north  of  Garuett,  aud  appears  iu  the  Marais  des  Cygues  bluffs  near  Ottawa  for  a 
distance  of  15  miles  to  the  east.     Good  specimens  of  fossils  cau  sometimes  be  obtained  from  this  formation. 

The  geological  age  of  the  formation  iu  which  the  Cottonwood  quarries  are  located  is  probably  the  middle  or 
upper  part  of  the  lower  beds  of  the  Permian  period.  The  rocks  here  lie  below  those  quarried  at  Marion  Center 
aud  Florence,  and  are  probably  above  the  Duulap  stoue.  Blocks  of  any  length  aud  breadth  desired,  aud  24  feet 
thick,  cau  be  obtained  from  these  beds.  The  quarries  are  easily  worked  by  channeling  aud  wedging.  The  stratum 
of  quarry  rock  is,  however,  only  about  G  feet  iu  thickness,  overlaid  by  a  few  feet  of  thiu  limestoue  layers  aud  shales. 
The  stoue  is  used  for  general  buildiug  purposes  at  Kansas  City,  Saint  Joseph,  Omaha,  Des  Moiues,  Pueblo,  Denver, 
Lincoln,  Atchison,  Leavenworth,  and  Topeka.  The  material  may  be  seen  in  the  west  wing  of  the  state-house 
aud  in  the  basement  of  the  post-ofiice  at  Topek ;  iu  the  basement  of  the  depot  at  Pueblo ;  iu  the  courthouse  at 
Leavenworth;  in  Creighton  college  at  Omaha;  iu  the  depot  at  Atchison;  iuthe  Missouri  Valley  Life  Insurance  building 
at  Leavenworth;  and  in  numerous  other  buddings  along  the  line  of  the  Atchison,  Toi)eka,  and  Santa  Fe  railway. 

The  beds  quarried  at  Marion  Center  belong  to  the  Middle  Permian,  and  are  at  a  horizon  above  those  quarried  at 
Cottonwood  station,  as  has  already  beeu  stated.  A  general  sectiou  here  shows:  Flag  stone  layers  fi-om  2  to  G  inches 
in  thickness,  5  feet;  niaguesian  limestone,  IG  inches ;  yellowish-drab  soft  limestoue,  uniform  iu  texture,  easily  dressed, 
aud  used  for  the  construction  of  buildings,  23  inches;  and  drab-colored  limestone,  considerably  fractured  aud 
containing  numerous  chert  concretions,  20  feet.  The  material  from  this  quarry  has  been  used  iu  the  construction 
of  the  asylum  for  the  blind  at  Wyandotte,  aud  the  asylum  for  the  insane  at  Topeka. 

The  Florence  quarry  is  uow  worked  only  to  a  small  extent  for  flagging,  aud  occasionally  some  building  stone 
is  takeu  out.  IMost  of  the  stone  quarried  is  manufactui'ed  iuto  lime  and  cenu'nt,  the  lower  beds  beiug  used  for 
lime.  The  excavations  extend  along  the  side  of  a  hill  for  a  distauce  of  about  1,000  feet.  A  section  here  shows: 
Local  drift,  4  feet ;  drab  limestone  in  thin  layers  used  chiefly  for  lime,  including  also  flag-stone  layers  and  some  stoue 
v.hich  has  beeu  used  for  purposes  of  construction,  14  feet;  below  this  are  G  feet  of  rough  layers  of  limestoue;  2  feet 
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of  yellow  shales;  ami  G  feet  of  rough  limestone,  sometimes  apparently  in  two  layers,  with  occasional  cavities 
sometimes  2  inches  in  diameter.  These  strata  are  evidently  equivalent  to  those  at  Cottonwood  station,  all  of  well- 
known  Permian  type,  with  typical  Upper  Carboniferous  fossils.  This  stone  was  used  in  the  coustruction  of  a  sugar 
factory  at  Sterling,  Rice  county,  and  of  a  church  at  Topeka. 

The  formation  quarried  at  Augusta  probably  belongs  to  the  Upper  Permian  beds.  The  quarry  rock  lies  at  the 
base  of  a  hill  aud  includes  C  feet  of  soft,  bufif-colored  limestone  in  layers  1  foot  and  2  feet  in  thickness.  A  few  feet 
higher  in  the  hill  flag-stone  layers  occur  2,  6,  aud  S  inches  in  thickness.  This  stone  is  a  little  harder  than  the 
building-stone  rock,  and  is  used  principally  for  sidewalks.  •  Another  building-stone  quarry  has  been  opened  1^ 
miles  south  of  Augusta,  where  the  rock  presents  a  favorable  appearance.  Although  quite  soft,  the  stone  is 
sufficiently  strong  for  all  ordinary  structures  aud  is  quite  durable.  It  has  been  used  in  the  construction  of  some 
stone  buildings  at  Augusta  aud  at  Wichita.    Its  largest  use  is  perhaps  for  foundations  aud  trimmings. 

There  are  probably  a  half  dozen  irregularly-worked  quarries  of  the  same  kind  of  stone  around  and  in  Fort 
Scott.  It  is  locally  used  for  buildings,  walls,  foundations,  and  also  for  pa%-ements.  There  are  several  houses  built 
of  it,  and  it  stands  the  wear  of  from  ten  to  fifteen  years  exiwsure  very  well.  It  turns  to  a  brownish  color  on  long 
exjiosure,  and  it  possesses  all  the  strength  required  for  common  structures.  The  layers  are  generally  separated  by 
thin,  brown,  calcareous,  shaly  bands,  often  containing  fragments  of  Crinoklew  and  other  known  Carboniferous  fossils. 

The  following  is  a  general  section  of  Fort  Scott  strata :  Limestone,  4  feet ;  calcareous  shales,  1  foot ;  bituminous 
shale,  4  feet ;  coal,  S  inches;  shales  and  fire-clay,  3  feet ;  hydraulic  limestone,  manufactured  for  that  purpose  here,  5 
feet;  blue  aud  bituminous  shales,  3  feet;  coal,  18  inches ;  fire-clay,  ■!  feet;  and  shales  and  sandstone,  about  75  feet. 

The  stone  quarried  at  Wiufield  has  a  uniform  light  drab  or  gray  color,  and  is  soft  aud  very  easily  worked.  It 
is  quarried  by  means  of  plugs  and  feathexs,  the  holes  being  bored  with  a  common  li-inch  auger  having  no  point. 
These  holes  can  be  bored  by  one  mau  at  the  rate  of  G  inches  in  depth  jier  minute.  The  stone  has  a  handsome 
appearance  aud  a  good  reputation  for  durability.  It  is  shipped  for  general  architectural  purposes  to  Wellington, 
Ottawa,  Leavenworth,  Topeka,  Atchisou,  and  Wichita,  Kansas;  and  to  Kansas  City,  Missouri.  A  hotel,  two  school- 
houses,  several  churches,  and  other  buildings  have  been  constructed  of  it  in  Winfield,  where  over  10  miles  of 
sidewalk  have  also  been  paved  with  flags  from  the.  quarry  of  Messrs.  Hodges,  Moore  &  Co.  Some  of  the  flags 
laid  down  are  10  feet  long  and  8  feet  wide,  and  much  larger  sizes  can  be  obtained.  The  rock  occurs  in  layers 
from  4  iuches  to  2  feet  in  thickness,  and  the  fine  even  stratification  allows  the  heavier  beds  to  be  split  into  thin 
flags.    There  are  usually  from  4  to  6  feet  of  good  building  stone  capped  by  from  3  to  .5  feet  of  rough  limestone. 

COLORADO,  CALIFORi!fIA,  MONTANA,  UTAH,  ETC. 
By  William  Foster. 

In  collecting  data  for  the  following  report,  notes  were  obtained  from  ledges  in  regions  where  the  quarry  industry 
is  but  slight ;  in  some  cases  observations  were  made  on  ledges  not  yet  quarried  for  building  purposes. 

The  whole  line  of  the  foot-hills  in  the  eastern  slope  of  the  Rocky  mountains,  iu  Colorado,  is  of  outcrops  of 
sandstones  which  vary  considerably  in  color  and  texture.  They  are  quarried  in  many  places  both  for  local  use  and 
to  ship  to  Denver,  which  is  the  chief  market  for  them  all. 

At  Fort  Collins  a  very  compact  sandstone  is  taken  out  for  "  footings "  and  foundations  of  all  kinds.  It  is 
especially  applicable  to  this  purpose  on  account  of  its  being  capable  of  withstanding  great  pressure.  It  is  also 
split  into  flags  for  sidewalk  paving,  but  its  color  makes  it  objectionable  for  superstructures,  being  striped  with 
ditierent  shades  of  reddish-brown.  There  is  another  sandstone  near  the  same  locality  which  can  be  quarried  in 
blocks  of  any  size  required  and  in  any  quantity ;  it  has  a  uniform  light  color  and  fine  grain,  aud  cuts  almost  as  easily 
as  chalk,  but  grows  much  harder  on  exposure. 

At  Morrison,  in  Jefferson  county,  are  quite  extensive  quarries  of  both  red  and  almost  white  sandstone  of  the 
Jurassic  period.  The  white  is  only  fit  for  foundations,  but  the  red  is  a  favorite  stone  for  trimmings  and  also  for 
whole  buildings.  It  absoi'bs  a  large  amount  of  water  if  left  lying  on  wet  grouud,  and  then  falls  to  pieces  if  exposed 
to  frost,  but  it  lasts  well  in  masonry. 

At  Manitou,  El  Paso  county,  an  almost  white  sandstone  of  the  Cretaceous  period  is  quarried,  which  is  now  being 
used  in  Denver  in  the  construction  of  Tabor's  new  opera  house;  also  in  the  new  Union  depot, and  in  many  other 
buildings  for  trimmings. 

At  Caiion  City,  where  the  Arkansas  river  cuts  through  the  Cretaceous  beds,  are  two  quarries  Just  opened : 
the  Branford  on  one  side  and  the  Berlin  on  the  other.  The  stone  is  light  greenish  in  color  aiul  cuts  verj-  easily, 
and  is  being  taken  out  at  the  Branford  quarry  for  the  walls  of  the  new  court-house  for  Arapahoe  county  at 
Denver. 

At  Coal  Creek,  near  Caiion  City,  is  another  good  sound  stone.  Still  fiirther  south,  at  Trinidad,  Las  Animas 
county,  stone  is  quarried  and  shipped  to  Denver.  Some  "Trinidad  stone"  was  put  into  the  James  ofiSce  building 
in  Denver.    A  little  red  granite  split  from  bowlders  has  been  used  from  a  locality  owned  by  the  government,  the 
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Platte  cauou  between  Jefl'ersoii  ami  Douglas  couuties.  It  will  not  polish,  on  account  of  an  excess  of  mica  and 
borubleuae.  '  There  are  plenty  of  line  granites  all  through  the  mountains,  but  on  account  of  the  expense  of 
working  and  transportation  to  market  they  are  not  used. 

In  the  immediate  vicinity  of  the  town  of  Castle  Kock  there  is  a  large  amount  of  lava  (rhyolite)  quarried,  and,  as 
with  other  stones,  Denver  is  the  chief  market.  The  Denver  and  Kio  (Irande  Jiailroad  Company  has  used  a  good 
deal  of  it  for  stations,  etc.,  along  the  line  of  its  road. 

The  rock  splits  in  all  directions  easily  with  a  hammer,  has  great  strength  in  proportion  to  its  weight,  and  makes 
a  very  baiulsome  building  with  a  stone  face  or  rubble  work.  It  will  not  take  a  polish  or  even  answer  for  nice  cut 
work,  as  it  is  porous  and  full  of  soft  places  called  "  mud-holes"  by  the  workmen. 

The  only  building  stone  which  is  quarried  in  Wyoming  is  at  Sherman,  the  highest  point  on  the  Union  Pacilic 
railroad.  At  this  point,  the  summit  of  the  Black  Hills,  the  road  cuts  througii  a  very  heavy  body  of  red  granite 
similar  to  the  Scotcli,  but  with  much  larger  crystals.  The  monument  to  Mr.  Ames  is  being  quarried  and  cut  at 
Sherman.  Mark  Hopkins,  of  San  Francisco,  had  some  taken  out  for  his  residence  in  that  city,  for  steps,  vases, 
etc.;  his  tomb  at  Sacramento  is  also  built  of  it.  The  stone  is  very  hard  to  work,  and  the  sharpest  tools  are  required, 
or  the  crystals  of  Itldspar  will  fly  out  instead  of  cutting. 

There  is  plenty  of  g<*od  granite  in  both  Montana  and  Idaho,  but  there  is  no  demand  for  an  article  which  would 
cost  so  nuich  there.  A  little  stone  has  been  used  in  the  roughest  kind  of  buildings,  such  as  storehouses,  breweries, 
and  for  foundations  of  some  buildings,  all  taken  from  bowlders.  Utah  has  a  great  variety  of  line  stones  fit  for 
buildings — marbles,  limestones,  sandstones,  and  granites — but  as  yet  no  regularly-worked  quarries.  Most  of  the 
stone  work  is  done  by  the  Mormon  church  for  its  own  purposes,  and  the  bodies  of  rock  are  mostly  public  property 
and  free  to  all. 

The  granite  in  Little  Cottonwood  caiion,  used  for  the  new  temple  in  Salt  Lake  City,  is  taken  from  large 
bowlders  which  have  rolled  down  from  each  side  of  the  canon,  and  are  split  up  and  loaded  upon  the  cars.  When 
the  supply  gets  short,  more  are  rolled  down  to  a  convenient  place  for  working.  The  stone  is  a  very  handsome 
gray,  and  does  not  rust  on  exposure,  but  there  are  large,  almost  black,  knots  called  "  nigger-heads",  through  the 
bowlders,  and  care  has  not  been  taken  to  have  these  come  pn  the  inside  of  the  walls  of  the  temple,  thus  marring 
what  would  otherwise  be  a  very  handsome  building.  The  supply  is  unlimited,  for  when  all  the  bowlders  are 
used  the  solid  ledge  may  be  taken;  the  formation  extends  about .3  miles  up  the  caiion  on  each  side.  At  Red  Butte, 
near  Salt  Lake  City,  in  the  foot-hills,  is  a  red  TriaVisic  sandstone,  which  may  be  had  in  several  diiferent  shades.  It 
has  been  used  for  the  walls  of  several  buildings,  the  piers  of  the  old  Mormon  tabernacle,  and  for  the  foundations  of 
many  buildings.  It  is  easily  obtained,  as  it  lies  on  the  crest  and  sides  of  quite  steep  mountains  and  can  be  quarried 
and  rolled  down  into  the  canon  below.  The  supply  is  so  great  that  there  will  be  no  need  of  deep  working  for  many 
years.  The  United  States  government  has  used  about  7,000  cubic  yards  of  this  stone  in  the  construction  of  the 
oflScers'  quarters,  barracks,  storehouses,  etc.,  at  camp  Douglas.  The  buildings  made  of  this  rock  are  all  of  rubble 
work.  A  few  sample  grave-stones  have  been  cut  from  it,  and  blocks  of  the  same  are  used  for  bases  to  monuments 
made  of  other  stone.  As  all  help  themselves  as  they  wish,  I  was  unable  to  get  any  idea  of  the  amount  used  each 
year  or  the  expense  of  quarrying  per  ton  or  per  yard. 

In  Echo  caQon,  near  Croydon,  there  is  a  quarry  of  red  sandstone  similar  to  the  Red  Butte,  and  probablj'  of  the 
same  age,  owned  by  the  Union  Pacific  Railroad  Company,  and  is  worked  by  it  for  stone  to  put  in  bridge  piers  all 
along  the  road.  It  is  considered  very  good  for  this  purpose,  as  it  does  not  shake  to  pieces  with  the  jar  of  the 
trains.  The  company  has  allowed  other  parties  to  take  stone  for  use  in  the  vicinity  and  at  Ogden,  but  the  amount 
used  in  that  way  is  small. 

From  SO  to  150  miles  south  of  Great  Salt  lake,  marble  specimens  have  been  found,  and  also  the  rock  in  place, 
though  not  of  a  very  good  quality,  owing  to  the  beds  being  so  twisted  and  shattered  that  it  is  impossible  to  obtain 
clear  pieces  of  any  size.    Pay  son  and  San  Francisco  are  the  localities  where  most  of  the  specimens  have  been  obtained. 

At  Manti,  in  the  Sanpete  valley,  the  Mormons  have  built  a  temple  of  oolitic  limestone  quarried  on  the  ground. 
It  has  a  very  warm,  rich,  light  brown  color,  cuts  very  easily,  and  yet  holds  its  surface  well. 

At  Ogden  the  Episcopal  church  is  built  of  a  fossiliferous  limestone.  I  was  unable  to  get  samples,  as  there  is  no 
regular  work  done. 

The  state  of  Jfevada  has  quarried  some  stone  in  the  state-prison  grounds  at  Cai5on  City  by  convict  labor.  The 
stone  is  of  very  coarse  sand,  and  contains  fossils  of  both  moUusks  and  vertebrate  animals;  also  the  tracks  of  some 
animal  with  three  toes,  like  a  bird,  very  plain  in  the  surface  of  the  stone  which  forms  the  floor  of  the  prison-yard. 
The  tracks  are  11  inches  long  from  heel  to  toe,  and  are  22  inches  apart.  The  United  States  mint  at  Carson,  the  city 
hall  and  county  buildings,  are  all  built  of  this  stone,  and  some  was  taken  to  Reno  to  form  a  portion  of  the  walls  of 
the  state  prisoii.  The  Carson  sandstone  is  not  fit  for  steps,  floors,  or  any  place  where  there  is  much  wear,  as  it  is 
coarse-grained  and  soft,  and  in  such  positions  has  to  be  replaced  often.  It  also  absorbs  a  large  quantity  of  water, 
making  it  unlit  for  foundations  or  places  where  it  is  likely  to  be  exposed  to  moisture. 

At  Virginia  City  a  volcanic  rock  is  used  for  engine  beds  at  the  hoisting- works,  and  in  other  places  where  heavy 
solid  foundations  are  required.  The  rock  will  not  take  a  polish,  but  makes  fine  rubble  work  or  stone  face.  It 
is  quite  easily  quarried,  and  when  freshly  taken  out  cuts  well  and  grows  harder  on  exposure  to  the  weather.    There 
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is  no  regularly- worked  quarry.  Granite  is  also  plentiful  in  the  vicinity  of  Virginia  City,  but  it  is  not  much 
used  owing  to  cost  of  working  and  transportation.  A  slab  is  being  cut  for  the  Washington  monument.  The  stone 
is  very  heavy  and  of  the  best  quality,  but  there  is  no  market  to  encourage  any  one  to  open  a  quarry.  The  main 
part  of  the  walls  of  the  old  state  prison  at  Reno  is  of  andesite,  taken  from  a  large  body  of  this  rock  which  lies 
about  2  miles  north  of  the  city,  very  easy  of  access.  The  rock  forms  the  top  of  two  low  hills,  which  can  be  connected 
very  easily  by  a  side-track  with  the  narrow-gauge  railroad  now  building  from  Eeno  to  Oregon.  Reno  ha«  a  few 
buildings,  such  as  storehouses,  built  of  it. 

The  building-stone  resources  of  California  are  immense  in  both  quantity  and  quality.  The  granite  quarries 
of  Penryu,  Pino,  and  Eocklin  are  worked  extensively  and  with  system.  All  the  granite  used  in  Sacramento  and 
San  Francisco,  except  a  little  from  New  England,  comes  fi'om  these  quarries. 

Around  the  northern  end  of  the  bay  of  San  Francisco,  at  Napa,  Petaluma,  Bridgeport,  etc.,  are  immense  beds 
of  basalt  of  several  different  qualities  available  for  the  construction  of  buildings  in  the  future,  but  now  only  used 
for  paving  stone  in  San  Francisco,  Sacramento,  and  neighboring  cities.  A  few  small  buildings  have  been  jjut 
up  in  the  vicinity  of  the  quarries.  Rhyolite  is  fouud  near  Mokelumne  Hill  in  Calaveras  county,  of  several  different 
colors.  It  is  used  so  far  only  in  the  immediate  neighborhood;  none  has  been  shipped.  Lake  and  Plumas  counties 
each  has  many  varieties  of  volcanic  rocks,  but  they  have  not  been  sufScieutly  investigated  to  determine  their  value 
as  material  for  construction.  On  account  of  want  of  means  of  transportation,  it  will  probably  be  some  time  before 
it  is  used  except  locally. 

The  sandstones  are  also  well  represented,  both  in  color  and  texture,  all  around  the  bay  of  San  Francisco.  At 
Armory  point,  just  east  of  Benicia,  the  United  States  government  has  built  a  large  arsenal  of  light  brown  sandstone 
quarried  on  the  spot.  This  is  all  that  has  been  used  of  it,  though  the  color  is  handsome  and  the  stone  is  very 
durable.  Angel  island,  in  the  bay  of  San  Francisco,  now  government  property,  has  furnished  a  bluish  sandstone 
which  was  used  for  the  Bank  of  California  building;  and  as  far  as  I  can  learn,  that  is  all  of  any  account. 

Near  Alameda,  Livermore,  Haywards,  and  a  number  of  other  small  places,  quarrying  has  been  carried  on  in  a 
very  small  way  in  sandstones  of  various  shades  of  light  brown  and  blue,  mostly  for  the  San  Francisco  market.  At 
San  Jose,  near  the  southern  end  of  the  bay,  is  a  quarry  of  light  brown  sandstone  of  several  degrees  of  coarseness, 
unlimited  in  extent,  and  of  very  even  color.  The  quarry  has  only  lately  been  opened,  and  is  now  used  in  the 
trimmings  of  the  new  city  hall  in  San  Francisco,  and  for  foundation  and  trimmings  of  the  State  Normal  School 
building,  San  Jos6,  and  that  is  all.  It  is  almost  pure  silica,  and  stands  fire  so  well  that  it  is  used  for  lining  blast- 
furnaces and  for  cui^olas,  forges,  etc. ;  it  cuts  very  easily,  when  first  qiiarried,  into  either  ornamental,  statuary,  or 
faced  stone,  and  grows  very  hard  on  exposure  to  the  weather. 

California  marbles  are  so  bent  and  fractured  by  upheavals  that  it  is  hard  to  get  pieces  of  any  size  without 
cracks  and  cavities. 

Thousands  of  dollars  have  been  spent  at  Colfax  in  an  attempt  to  open  a  deposit  of  drab  marble  and  get  it  into 
market,  but  the  parties  failed ;  some  of  the  material  was  used  for  mantels,  fireplaces,  floor-tiles,  etc.,  but  the  quantity 
was  small  and  the  stone  not  much  liked,  so  no  work  has  been  done  for  some  years. 

The  so-called  "California  onyx"  is  the  most  beautiful  of  the  marbles,  and  a  small  quantity  was  found  at 
Suisun.  This  has  now  all  been  worked  out.  Kessler  Brothers  own  another  body  of  it  near  San  Luis  Obispo,  and 
are  now  doing  some  very  handsome  work,  such  as  counters  for  stores,  mantels,  fireplaces,  vases,  table-tops,  etc. 
The  quarry  has  not  been  opened  long,  and  being  far  from  market  little  has  been  used,  and  the  quarry  is  not  regularly 
worked.    The  owners  are  going  to  try  and  introduce  it  into  the  eastern  cities. 

In  Kern  county  there  are  marbles  of  many  shades,  but  all  are  more  or  less  broken  and  shattered,  making  them 
very  hard  to  work.  At  Indian  Diggings,  Eldorado  county,  a  marble  has  been  quarried  with  almost  white  ground 
and  blue  streaks  running  through  it,  used  a  httle  for  grave-stones,  but  not  much  liked,  and  is  not  now  quarried. 

Arizona  and  New  Mexico  at  the  present  time  use  very  little  stone  for  building  purposes;  the  climate  does  not 
require  it,  and  "adobe"  is  much  cheaper.  The  Pueblo  Indians  once  used  cut  stone  in  the  construction  of  their 
dwellings,  which  are  now  in  good  preservation  in  many  places. 
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Chapter  VII.— STONE  CONSTRUCTION  IN  CITIES. 


AKRON,  OniO. 

Akrou  has  ready  access  to  the  celebrated  quarries  at  Aralierst,  Berea,  and  other  localities.  The  greater  part  of 
its  stoue  coustrnctiou  is  of  the  sandstone  quarried  from  local  quarries,  while  Berea  sandstone  is  also  largely  used ; 
for  foundations  and  underpinnings  the  local  sandstone  is  exclusively  used.  The  Akron  sandstone,  when  carefully 
bedded,  makes  a  very  dnrable  building  stone,  but  its  strength  is  not  very  great  when  the  pressure  comes  unequally 
upon  it.  Memorial  Ghapel  building  is  of  sandstone  from  Marietta,  Ohio.  Stone  has  been  but  little  used  in  paving 
the  streets,  and  sandstone  from  Medina.  New  York,  is  the  material  used  for  this  purpose.  The  sidewalks  are 
largely  paved  with  Berea  saudstone. 

ALBANY,  NEW  YORK. 

Stoue  fronts  in  Albany  are  mostly  of  Conuecticut  brownstone.  Ohio  sandstone  is  used  in  tiimmings.  Granite 
ft'oni  Maine  has  been  used  iu  some  of  the  finer  stinictures,  such  as  the  state  capital,  city  hall,  United  States  court  and 
postotfice  buildings,  and  the  state  hall.  Among  the  buildings  in  which  Connecticut  brownstone  has  been  used  are 
the  Albany  academy,  cathedral  of  the  Immaculate  Conception,  Saint  John's  Roman  Catholic  church,  Saint  Peter's 
church.  Second  Presbyterian  church,  Protestant  Episcopal  chui'ch,  and  Emanuel  Baptist  church.  As  in  all  the 
towns  aud  cities  ou  the  Hudson,  Albany  is  largely  of  brick;  stone  is  used  for  large  public  edifices  and  in  dwelling- 
house  fronts  to  a  limited  extent.  The  cheapness  of  brick  enables  them  to  compete  successfully  with  stone,  even  in 
fouudations  and  cellar  walls.  A  great  variety  of  stone  has  been  used  in  the  new  capitol  building ;  the  mass  is 
Maine  granite.  In  the  interior  decorations  Mexican  marble,  Bellville  sandstone,  Ohio  sandstone,  and  Lake 
Champlaiu  marbles  have  been  used. 

Saint  Joseph's  Roman  Catholic  church  is  trimmed  with  Caen  stone ;  this  material  weathers  badly,  and  does 
not  stand  the  severe  winters.  The  Episcopal  church,  State  street,  is  trimmed  with  Hudson  River  sandstone  from 
Schenectady.  This  material  comes  out  with  natural  faces,  and  these  are  weathered  to  brownish  and  greenish-yellow 
shades  of  color,  giving  the  front  a  highly- variegated  aspect.  The  weathering  or  fading  on  exposure  is  seen  in  different 
shades  of  color  between  the  stoue  of  the  building  proper  and  the  tOM^er ;  the  latter,  of  later  construction,  is  the  darker 
shade.  The  Second  Reformed  church,  a  large  edifice  of  a  composite  style  of  architecture,  is  of  limestone  of  Trenton 
age.  The  foundations  and  underpinnings  are  built  of  limestone  from  Amsterdam,  Howe's  cave,  Kingston,  aud 
Glens  Falls ;  also  sandstone  from  Schenectady,  Highland,  and  other  places  in  Ulster  county  is  used  for  this  pui'pose. 
The  streets  are  largely  paved  with  stone,  and  the  materials  used  are  bowlder  or  cobble-stone  and  granite  blocks 
from  New  England ;  the  dimensions  of  these  blocks  are  usually  about  14  by  4  by  8  inches.  The  following  is  an 
approximate  statement  of  the  number  of  miles  of  pavement  of  the  diliereut  materials :  3SJ  miles  of  cobble-stone 
pavements,  4  of  granite  block  pavements,  and  1|  of  macadamized  pavements ;  total  number  of  miles,  43^.  Number 
of  miles  of  unpaved  streets,  89^. 

The  sidewalks  are  largely  paved  with  stone,  and  the  materials  used  for  this  purpose  are  the  Hudson  River  blue 
flag-stone,  and  blue  flags  from  the  Helderberg  mountain ;  also  some  Potsdam  sandstone ;  the  curbstones  are  of 
the  same  materials. 

ALLEGHENY,  PENNSYLVANIA. 

What  is  true  of  stone  construction  in  Pittsburgh  is  also  true  of  it  in  Allegheny,  as  the  two  places  are  separated 
only  by  the  Allegheny  river,  and  the  sources  of  their  building  materials  are  precisely  the  same.  In  rare  instances 
Connecticut  brownstone  is  used,  and  a  very  little  of  New  England  granite,  principally  for  cemetery  work,  but  nearly 
all  the  stone  construction  is  of  sandstones  and  limestones  of  sub-Carboniferous  aud  Carboniferous  age  quarried  west 
of  the  Alleghany  mountains,  in  Pennsylvania  and  Ohio. 

ALLENTOWN,  PENNSYLVANIA. 

The  stone  used  for  foundations  aud  other  ordinary  purposes  of  construction  in  Allentown  are  limestones  and 
hard  sandstones  from  small  quarries  in  the  mountains  near  the  city.  Sewers  are  constructed  entirely  of  brick. 
The  building  stone  used  here  is  limestone  and  the  mountain  sandstone,  aud  is  of  the  most  durable  quality.  The 
city  engineer  reports  that  the  ground  in  some  portions  of  the  town  is  unfavorable  to  heavy  buildings  on  account  of 
being  cavernous.  The  bridge  abntmeuts  and  arches  are  built  of  limestone  and  qnartzite  irom  the  mountains  near 
the  city.     The  streets  are  but  little  paved  with  stoue,  and  the  nmtcrial  used  is  cobble-stone  from  the  river.     Some 
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of  the  streets  are  macadamized  witli  limestone  from  the  vicinity.  There  is  but  little  stone  sidewalk  paving,  and 
the  material  is  the  North  Iliver  and  Wyoming  blue-stones,  but  the  native  limestone  from  the  Lehigh  valley  is- 
used  to  some  extent  for  this  purpose. 

ALTOO:SrA,  PENNSYLVANIA. 

The  sides  of  the  mouutaius  near  Altoona  are  thickly  strewn  with  surface  rocks  of  different  geological  formations- 
which  furnish  nearly  all  the  building  stone  for  cellars,  foundations,  terrace  walls,  and  other  ordinary  building 
purposes  in  the  town  and  vicinity.  These  surface  rocks  are  durable  and  very  hard  from  long  exposure  to  the- 
weather.  On  breaking  them  up  numerous  cracks  are  found,  owing  probably  to  the  effects  of  the  frequent  fires 
that  pass  over  the  mountains.  The  material  is  so  rough  and  hard  as  to  make  it  extremelj'  difficult  to  dress,  and 
it  is  therefore  not  found  practicable  to  use  it  for  any  other  than  the  ruder  purposes  of  construction,  where  dressing 
is  not  required.  Material  from  a  quarry  of  what  is  probably  sandstone  of  Pocono  (sub-Carboniferous)  age,  2  miles- 
from  Altoona,  is  being  introduced  to  a  limited  extent  for  cellar  work  and  foundations.  It  breaks  irregularly  and 
with  a  conchoidal  fracture.  The  supi^ly  of  the  material  which  is  available  is  not  large,  owing  to  the  amount  of  dip 
(about  4,5°)  into  the  hill.  For  finer  cut  work  some  sandstone  from  Gallitzin,  on  the  Pennsylvania  railroad,  west  of 
Altoona,  and  in  Cambria  county,  is  used.  It  has  a  local  use  for  caps,  sills,  bases,  etc.,  as  far  east  on  the 
Pennsylvania  railroad  as  Huntingdon,  a  distance  of  60  miles.  Amherst  and  other  northern  Ohio  sandstones  are 
employed  to  a  limited  extent  for  trimmings.  The  stone  work  in  Altoona  is  confined  chiefly  to  cellar  and  foundation 
work  and  a  few  terrace  walls,  the  ground  on  which  the  city  is  built  being  somewhat  uneven.  There  is  scarcely 
any  stone  work  in  the  shape  of  caps,  sills,  and  columns,  brick  being  used,  as  there  is  no  stone  in  the  immediate 
vicinity  which  would  be  very  suitable  for  these  purposes.  The  streets  are  paved  with  cobble-stones  from  the  streams- 
in  the  vicinity,  but  there  is  veiy  little  stone  sidewalk  paving.  In  front  of  the  Logan  house  there  was  formerly 
considerable  pavement,  constructed  of  hard  blue  slate,  which  has  a  smooth,  even  surface,  and  pi-esents  a  i)leasing 
appearance  when  first  put  down,  but  is  not  durable. 

ATLANTA,  GEORGIA. 

The  stone  chiefly  used  in  this  city  is  from  local  quarries.  Some  is  brought  from  Dixon,  Alabama,  and  Bowling 
Green,  Kentucky,  for  trimmings.  The  Stone  Mountain  granite  is  shipped  west  to  be  dressed,  polished,  and  carved,, 
and  then  returned.  The  only  buildings  constructed  entirely  of  stone  are  the  warehouses.  The  usual  style  of 
building  is  a  foundation  and  superstructure  of  brick  with  stone  trimmings.  The  United  States  post-office  and  court- 
house is  built  of  granite  from  Vermont.  The  foundation  is  the  Stone  Mountain  granite.  The  new  county  court- 
house is  to  be  trimmed  with  Bowling  Green  limestone.  Several  stores  are  trimmed  with  Dixon,  Alabama,  stone. 
The  brick  is  of  very  superior  quality  ;  stucco  is  used  to  some  extent ;  the  use  of  stone  is  increasing.  The  city  has 
133  miles  of  streets  ;  of  these  10  miles  are  macadamized,  and  only  7  miles  have  brick  and  stone  sidewalks ;  11  miles 
of  the  sti'eets  are  sewered,  and  of  the  sewers  about  one-third  are  constructed  of  stone.  The  city  prisoners  work 
the  quarry,  and  they  are  em]iloyed  a  portion  of  the  time  in  macadamizing  the  streets  and  roadways. 

The  city  of  Atlanta  has  an  abundant  supply  of  rock  and  good  granite  accessible.  The  soil  is  red  clay  and 
furnishes  secure  foundations.  The  most  durable  stone  is  gneiss,  locally  called  "blue  granite".  The  Stone 
Mountain  granite  wears  away  under  attrition,  and  has  not  been  long  enough  in  use  to  determine  its  wearing 
qualities.  The  best  granite  at  present  known  in  the  state  is  in  Oglethorpe  county,  but  it  has  not  been  used  much 
as  yet ;  it  resembles  very  much  the  Quincy  granite  of  Massachusetts.  The  growth  of  Atlanta  has  been  very 
rapid  of  late  years,  and  the  macadamizing  of  the  streets  has  proceeded  at  an  average  rate  of  only  one  mile  a  year- 
Granite,  chiefly  from  Lynch's  city  quarry,  is  used  by  the  railroads  for  bridge  piers  and  retaining- walls  ;  the  railroad 
cut  in  the  city  is  braced  in  this  way. 

BALTIMORE,  MARYLAND. 

The  rocks  exposed  in  the  immediate  vicinity  of  Baltimore  are  gneiss  of  Archaean  age,  and  it  was  this  material 
that  was  first  drawn  upon  for  the  ordinary  purposes  of  stone  construction,  it  being  the  most  convenient.  Baltimore 
has,  since  its  foundation,  had  ready  access  to  all  the  important  quarries  on  the  eastern  sea-coast,  and  it  has  drawn; 
largely  from  this  source.  There  is  much  of  the  Connecticut  and  New  Jersey  sandstone  used ;  and  of  late  years 
granite  from  the  quarries  on  the  coast  of  Jlaine  has  been  largely  employed.  In  the  early  times  of  the  city,  stone 
brought  as  ballast  in  the  numerous  ships  arriving  was  used  for  ordinary  purposes.  Another  important  source  of 
supply  in  later  years  and  at  the  present  time  is  the  marble  quarries  at  Cockeysville,  a  short  distance  north  of  the 
city.  Granite  from  various  points  in  the  state  of  Maryland  has  been  largely  used,  especially  that  quarried  at 
Ellicott  City,  on  the  Patapsco  river ;  at  Woodstock,  in  Howard  county,  and  at  Jones'  falls.  Since  the  city  has  had 
railway  communication  with  all  points  in  the  interior,  seriJentine  from  Chester  county,  Pennsylvania,  and  Ohio 
sandstone  have  been  largely  used. 

The  following  are  some  of  the  most  important  stone  structures  in  the  city :  The  Eutaw  Place  Baptist  church,  which 
has  a  tower  187  feet  in  height ;  the  Brown  Memorial  Presbyterian  church,  corner  of  Park  and  Townsend  streets ;. 
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thp  Franklin  Street  Presbyterian  fluirch;  the  city  hall,  and  the  Peabody  Institnte.  These  are  all  bnilt  of  marble 
chietly  from  the  Texas  and  Coekeysville  quarries,  north  of  Baltimore.  The  Peabody  Institnte  exhibits  the 
Marvland  marble  to  good  advantage,  as  care  was  taken  in  selecting  the  material.  In  several  bnildings  a  very  few 
defective  stones  injure  the  eflect  of  whole  structures.  The  First  Presbyterian  churcih,  corner  of  Madi.son  and 
Park  streets  is  built  of  New  Brunswick,  New  Jersey,  sandstone.  The  city  prison  is  built  of  gneiss  from  Jones' 
falls  with  marble  trimmings.  The  Catholic  cathedral  is  built  of  gneiss  from  EUicolt  City;  the  foundation-stone  of 
the  buildiu"  was  laid  on  July  6,  1806.  The  older  monuments  were  erected  before  marble  had  been  quarried  to 
any  sreat  dei)th,  hence  the  best  material  was  not  obtained.  The  cornerstone  of  the  Washington  mouumeut 
was  laid  July  -1,  1815,  and  that  of  the  Battle  monument  September  12,  1815;  the  lettering  upon  the  latter  remains 
quite  distinct,  showing  that  this  material,  even  when  not  selected  with  any  care,  stands  the  test  of  time  quite 
well.  The  Rialto  building,  Second  street;  the  Kilby  building,  Baltimore  street;  the  Franklin  Bank,  Citizens' 
Bank,  Union  Bank,  and  the  Farmers'  and  Planters'  Bank  buildings  are  constructed  in  part  of  marble  IVom 
Coekeysville.  The  foundations  and  underpinnings  are  built  of  gneiss  quarried  in  the  vicinity  and  at  Jones'  falls, 
Ellicott  City,  and  Port  Deposit ;  all  of  these  ])laces  are  readily  accessible  by  water.  Granites  from  Woodstock, 
Eichmond,  Virginia,  and  from  the  coast  of  Maine  are  employed  to  some  extent  for  the  same  purposes.  In  the 
construction  of  the  Young  Men's  Christian  Association  building,  the  Normal  School  building,  and  the  Traders' 
National  Bank  building,  Berea,  Ohio,  sandstone  was  used.  About  three-fourths  of  the  streets  are  paved  with  stone, 
the  material  chietiy  used  for  this  purpose  being  cobble-stones  and  gneiss  from  Jones'  fiiUs  and  Port  Deposit,  and 
granites  from  Woodstock,  and  from  Yirgiuia  and  Maine;  although  brick  is  the  material  chiefly  used  for  sidewalk 
paving,  yet  much  of  the  North  lliver  blue-stone  shipped  from  Eondout,  New  York,  is  used  for  this  purpose. 
Granite  from  Woodstock,  Maryland,  and  from  Richmond,  Virginia,  and  gneiss  from  Port  Deposit,  Maryland,  are 
also  used  for  this  purpose ;  the  curbstones  are  of  gneiss  from  Ellicott  City  and  Port  Deposit  and  the  granite 
from  Woodstock.  The  bridge  abutments,  sea-walls,  and  the  walls  of  fort  McHenry  are  constructed  chiefly  of  gneiss 
from  Jones'  falls  and  Port  Deposit. 

BANGOR,  MAINE. 

The  material  used  for  the  better  class  of  stone  construction  in  Bangor  is  granite  exclusively,  brought  chiefly 
from  Frankfort,  Maine,  and  the  islands  of  the  Penobscot  bay.  Underpinnings  are  of  granite.  The  post-ofiflce  and 
custom-house  buildings  are  of  granite,  chiefly  from  Musquito  mountain,  Frankfort.  The  light  granite  is  largely  used 
in  the  city  for  sills,  steps,  and  trimmings  generally.  The  streets  are  but  little  paved  with  stone,  and  the  material 
is  cobble  from  Mount  Desert  island  and  other  islands  in  Penobscot  bay,  and  some  also  from  the  vicinity  of  the  city. 
The  sidewalks  are  paved  with  brick  and  concrete,  no  stone  being  used  for  this  purpose.  Curbstones  and  crossings 
are  of  granite. 

BINGHAxMTON,  NEW  YORK. 

There  is  little  stone  construction  in  Binghamton,  and  the  material  used  almost  exclusively  is  limestone  from 
a  quarry  in  the  vicinity  of  Syracuse.  A  little  stone  for  railroad  work  comes  from  Nineveh.  The  streets  are  not 
paved;  sidewalks  are  largely  paved  with  sandstone  from  the  Wyoming  blue-stone  region  in  Pennsylvania,  and 
curbstones  are  of  the  same  material.  Some  stone  from  Oxford,  Chenango  county,  is  also  used  for  sidewalk 
jiavements. 

BOSTON,  MASSACHUSETTS. 

By  John  Eliot  Wolff,  Assisfant  in  Geology  in  Ilarrard  University. 
HISTORICAL  ACCOUNT. 

When  the  first  settlers  came  to  Boston,  over  two  hundred  and  fifty  years  ago,  they  probably  found  the  land  ou 
which  the  city  now  stands  covered  with  an  abundant  supj^ly  of  our  New  England  bowlders,  which  were  at  once 
useful  in  the  construction  of  buildings,  just  as  they  are  now  used  in  the  country ;  but  it  seems  probable  that  no  ledge 
of  rock  was  found  in  the  old  town,  outcropping  through  the  thick  clay  covering,  although  there  has  been  some 
diflweuceof  opinion  on  this  point.  («)  That  they  began  at  once  to  use  stone  for  houses  is  shown  in  the  following 
record:  "Oct.  3()th,  l;5o().  A  stone  house  which  the  governor  was  erecting  at  Mystick  was  washed  down  to  the 
ground  in  a  violent  storm,  the  walls  being  lai<l  in  clay  instead  of  lime."  (&)  "A  few  houses  were  built  of  stone  and 
some  of  l)rick,  but  these  were  exceptions  to  the  general  rule,  until  Boston  had  become  over  twenty  years  of  age."  (c) 
About  1050  Johnson  says  of  the  city,  "  *  *  •  the  buildings,  beautiful  and  large,  some  fiiirly  set  forth  with  brick, 
tile,  stone,  and  slate." 

There  existed  until  1804  a  stone  house  built  about  this  time  (1050),  which  was  early  known  as  the  "Stone  house 
of  Deacon  John  Phillips".    *    *    *    "It  was  built  chiefly  of  stone,  the  common  rocks  found  iu  the  native  soil  of 


a  Cf.  Mem.  Jlist.  Soaton,  Vol.  I,  ji.  ri54,  uote.     S.  Godou':  Mem.  American  Acad.,  Vol.  Ill,  1809,  and  others. 

b  Suow's  Ilistunj  of  Boston,  p.  40. 

c  Shurtlett's  History  of  Boston,  p.  589. 
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the  peuiusula  haviug  been  broken  into  various  shapes  aud  sizes,  and  laid  into  place  in  the  rough  form  left  by  the 
maul  of  the  workman,  the  massive  chimneys,  with  their  spacious  fireplaces,  constructed  of  large  coarse  bricks  and 
stones  of  uncommon  size,  were,  as  far  as  practicable,  on  the  outside  of  the  building,  and  portions  of  the  house  were 
covered  with  thick  slate  stones  at  the  top  of  each  of  the  stories."  (o)  Another  writer,  however,  says  that  "the 
foundation  walls  were  four  feet  thick  or  more;  the  walls  above  ground  were  two  feet  in  thickness,  anil  built  entirely 
of  small  quarried  stones,  unlike  anything  to  be  seen  in  this  neighborhood,  aud  were  probably  brought  as  ballast 
from  some  part  of  Europe."'  (&) 

When  Josselyn  visited  Boston,  in  1663,  he  found  many  large  streets  largely  paved  with  pebble,  and,  near  the 
common,  some  fine  buildings  constructed  of  stone;  and  Ward  said  in  169'J :  "The  Buildings,  like  their  Women, 
being  ifeat  aud  Handsome,  and  their  Streets,  like  the  Hearts  of  the  male  Inhabitants,  are  Paved  with  Pebble." 
In  fact  for  some  two  hundred  years  the  streets  were  paved  almost  exclusively  with  cobble-stones  obtained  from 
■neighboring  beaches,  and  perhaps  from  gravel-pits,  until  granite  blocks  began  to  be  used.  Drake  says  that  the 
paving  of  the  public  streets  began  very  early,  and  was  made  of  importiince  after  1700;  the  sidewalks  were  also 
early  paved  with  cobble-stones  aud  flags,  (c) 

The  red  Connecticut  sandstone  was  shipped  to  Boston  verj*  early.  In  1665  ordinances  were  passed  in  Portland, 
Connecticut,  relating  to  the  use  of  this  stone  by  outsiders,  which  seems  to  have  been  used  in  Boston  within  the  first 
hundred  years;  thus  the  Old  Province  bouse,  erected  in  1670,  is  described  as  having  a  flight  of  twenty  massive  red 
freestone  steps ;  the  freestone  used  in  1737  iu  the  Hancock  house  came  from  Middletown,  Connecticut.  In  consequence 
of  extensive  fires,  laws  were  passed  in  1692  and  1699  concerning  the  construction  of  stone  houses — that  of  1692 
decreeing,  "that  henceforth  no  dwelling-house  iu  Boston  shall  be  erected  and  set  up,  except  of  stone  and  brick,  and 
covered  with  slate  or  tile".  It  could  not,  however,  be  enforced.  The  old  triangular  warehouse  which  stood  near 
Xorth  Market  street,  and  was  built  about  this  time,  had  three  turrets  covered  with  slate,  and  slate  was  used  for 
rooting  very  early ;  this  was  j)robably  in  part  imported  from  Wales,  in  part  obtained  in  Massachusetts.  Professor 
Shaler  says  on  this  point: 

From  the  slates  and  conglomerates  of  the  Cambridge  and  Roxbury  series  the  first  quarried  stones  of  this  colony  wore  taken.  The 
tiagging  slates  of  Quincy,  at  the  base  of  Sqnantum  Neck,  were  perhaps  the  first  that  were  extensively  quarried.  A  Large  number  of  the 
old  tombstones  of  this  region  were  from  these  quarries.  The  next  iu  use  were  the  similar  but  less  perfect  slates  of  Cambridge  and 
Somerville ;  and  last  to  come  into  use  were  the  conglomerates  and  granites  that  require  much  greater  skill  and  labor  on  the  part  of  the 
quarrymento  work  them.  At  first  the  field-bowlders  supi^liedthe  stone  for  underpinning  houses  and  other  wall  work;  so  that  the  demand 
for  grave-stones  was,  during  all  the  first  aud  for  most  of  the  second  century  of  the  existence  of  the  town,  the  only  demand  that  led  to  the 
exploration  of  the  quarry  rocks  of  this  neighborhood.  Indeed,  we  may  say  that  the  exploration  of  the  excellent  building  aud  ornamental 
stones  so  abundant  hero  has  been  barely  begun  within  the  last  two  decades,  (rf) 

In  the  Massachusetts  records  there  is  a  letter  dated  1731  describing  a  visit  to  Hangman's  island  iu  "Braintry  " 
bay,  and  to  Hough's  Keck  near  Squautum,  and  a  return  with  a  cargo  of  20  tons  of  split  slate,  showing  how 
extensively  it  was  used  even  then.  The  use  of  stone  for  walls,  steps,  and  underpinning  was  constantly  increasing, 
and  we  find  that  the  inhabitants  of  Quincy  were  alarmed  at  the  rajjid  manner  in  which  the  bowlders  disappeared 
from  their  fields,  for  in  1715  aud  1729-'30  the  town  passed  laws  regulating  their  use.  (e) 

In  1737  the  old  Haucock  house  (taken  down  twenty  years  ago)  was  built  of  Braintree  bowlders,  squared  and 
hammered,  with  red  freestone  trimmings  from  Middletown,  Connecticut,  aud  it  was  slated  (probably  at  some  later 
date)  with  slate  from  Lancaster,  Massachusetts. 

From  1749-54:  was  built  King's  chapel,  now  standing  on  Tremont  street — at  that  time  the  greatest  stone 
construction  ever  attempted  in  Boston,  if  not  in  the  whole  country.  It  was  built  of  coarse  bowlders  dug  out  of 
the  ground  at  both  the  north  and  south  commons,  Quincy  (Braintree),  and  then  split  and  hammered.  The  bowlders 
were  split  up  for  this  building,  it  is  said,  by  heating  the  stone  (by  building  a  fire  upon  it),  and  then  splitting  it  by 
letting  heavy  iron  balls  fall  upon  it ;  in  fact  squared  and  hammered  granite  had  only  been  used  a  short  time  before 
this  iu  Boston,  as  the  art  of  working  it  to  a  smooth  surface  is  said  to  have  been  introduced  about  this  time  by 
German  immigrants  who  settled  at  Quincy.  Of  course  granite  obtained  in  this  way  was  very  expensive  and  the 
process  could  best  be  applied  only  to  bowlders  having  a  free  side. 

When  this  work  was  finished  it  was  the  wonder  of  the  country  round.  People  coming  from  a  distance  made  it  an  object  to  see  and 
admire  this  great  structure.  The  wonder  was  that  stone  enough  could  be  found  in  th(!  vicinity  of  Boston  fit  for  the  hammer  to  construct 
such  an  entire  building.     But  it  seemed  to  be  universally  conceded  that  enough  more  like  it  could  not  be  found  to  build  such  auotUer.  (/  ) 

In  1774  the  old  powder-house  was  built  of  Braiutree  granite,  with  walls  7  feet  thick ;  and  in  1793  the  stone 
light-house  was  built  on  Light-house  (or  Beacon)  island. 

About  this  time  marble  began  to  come  into  u.se  for  building,  corresponding  to  the  opening  of  the  Berkshire, 
Massachusetts,  marble  quarries  (1790),  for  the  state-house,  built  1795-98,  is  described  iu  old  books  as  having 
keystones,  imposts,  etc.,  of  white  marble ;  part  of  this  came  from  Boynton's  quarry  in  West  Stockbridge,  Berkshire 
county,  (g)    Thus  the  "  new  almshouse",  erected  in  1800,  had  marble  trimmings;  aud  the  Exchange  coffee-house, 

a  Shurtleff,  loc.  cit,  p.  666.        d  Mem.  Hisf.  Boston,  Vol.  I.  p.  .5.         /  Chief  .Justice  Shaw,  Proc.  Am.  Acad.,  1630,  IV,  p.  3.53,  etc. 
b  Savage,  Police  Record.  e  Pattee's  Hist,  of  Quincy,  p.  .599.         g  D.  D.  Field's  Hintory  of  Berkshire  Counly,  p.  275. 

c  Old  Landmarks,  p.  21. 
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erected  in  1S05-'0S,  Lad  six  largo  marble  columns  or  pilasters  upon  a  rustic  basement,  sup])orting  an  architrave 
and  a  cornice  of  the  same  stone.  The  base  of  the  building  was  of  haniinerod  granite  and  the  basement  of  white 
marble.    The  old  custom-house,  built  in  ISIO,  had  also  marble  trimmings. 

About  the  beginning  of  this  century  came  a  turning  i)oint  in  stone  construction  in  Boston  and  the  country 
"enerallv,  coincident  with  the  changes  in  the  method  of  splitting  granite.  According  to  Chief  Justice  Shaw  {loc. 
cit.)  this  was  deteruiined  by  the  introduction  of  the  method  of  splitting  granite  by  ilrilliiig  holes  and  then  driving 
in  small  wedges.  The  construction  of  the  lirst  part  of  the  Massachusetts  state  prison  in  Charlestown,  linished  in 
180.5  seems  to  have  been  the  cause  for  the  introduction  of  this  method  of  splitting  granite  by  drilling  holes  and 
driviu"-  in  small  wedges,  now  universally  used ;  so  that  this  building,  together  with  Bunker  Hill  monument  and 
Kin"'s  chapel,  must  be  regarded  as  of  great  historical  importance  in  the  development  of  granite  construction  in  the 
United  Slates. 

Shortly  after  the  beginning  of  this  century,  then,  granite  began  to  be  used  extensively  in  Boston,  and  of  two 
varieties;  white  granite  (the  so-called  Chelmsford)  from  Tyngsborough  and  Westford,  near  Lowell,  Massachusetts, 
and  perhaps  some  from  Pclham,  New  Hampshire,  and  other  places — quarried  generally,  if  not  entirely,  from  loose 
bowlders  for  many  years  ;  and  the  dark  Quincy  granite,  mostly  from  bowlders,  but  a  little  from  ledges.  Thus  in 
ISIO  the  court-house  (old  city  hall)  was  built  of  white  Chelmsford  stone  on  the  site  of  the  present  building,  in  the 
walls  of  which  some  of  the  old  stone  has  been  retained ;  in  181J:  the  Xew  South  chmcli  was  built  of  the  best 
Chelmsford  granite.  About  the  same  time,  what  is  now  the  Congregational  house,  on  Beacon  street,  was  built ;  the 
old  Parkman  house  on  Bowdoin  square,  University  hall  in  Cambridge,  and  others,  all  of  Chelmsford  granite ;  and 
from  1818  to  1821  the  main  part  of  the  Jlassachusetts  general  hospital,  with  several  large  granite  columns,  was 
hammered  at  the  state  prison — also  of  Chelmsford  stone — probably  from  bowlders. 

The  completion  of  the  Middlesex  canal  to  Chelmsford  (30  miles)  in  180.3,  itself  a  great  work,  with  sixteen  locks 
of  hewn  granite,  opened  the  way  for  the  easy  transportation  of  granite  from  the  vicinity  of  Chelmsford,  so  that 
it  could  be  delivered  in  the  very  streets  of  the  city,  and  great  quantities  were  landed  at  the  state's  prison  in 
Charlestown  and  cut  by  the  convicts.  All,  or  nearly  all,  of  this  stone  came  from  surface  bowlders,  as  is  stated,  as 
late  as  1820,  («)  and  were  split  as  at  Quincy ;  in  ISIS  a  church  was  built  of  this  stone  in  Savannah,  Georgia,  and 
$25,000  worth  was  sold. 

In  1818-19  there  was  built  of  this  material  the  iirst  stone  block  in  Boston,  still  standing  on  Brattle  street,  and 
forming  originally  a  block  of  fourteen  buildings,  part  of  which  now  form  the  old  part  of  the  Quincy  house.  Stores 
erected  on  Cornhill  in  1817  were  the  first  erected  in  the  city  on  granite  pillars,  and  in  1820  these  were  first 
substituted  in  brick  buildings  already  standing,  (b)  In  1820  Saint  Paul's  chiu-ch  on  Tremout  street  was  built  of 
Quincy  granite  with  large  columns  and  portico  of  jellow  sandstone  from  Acquia  creek,  Virginia.  Some  yellow 
sandstone  from  England  was  used  in  buildings  on  Cornhill  in  1817. 

The  mill-dam  connecting  Boston  with  Brookline  and  Eoxbury,  and  built  from  1818  to  1821,  was  considered  one 
of  the  greatest  constructions  of  the  kind  in  the  world.  The  sides  of  the  dam  are  built  of  solid  stone  for  8,000  feet 
in  length,  from  8  to  3  feet  thick,  and  12  to  17  feet  high,  while  the  width  between  the  walls  varies  froan  50  to  100  feet. 
The  stone  used  was  Eoxbury  pudding-stone  and  stone  from  "SVeymouth. 

In  1821  the  United  States  branch  bank  was  budt  on  State  street  of  Chelmsford  granite,  and  has  been  called 
the  first  building  constructed  of  large  stone  (the  state's  prison,  however,  should  be  noted);  a  part  of  this  building 
still  remains  in  its  successor,  the  Merchants'  Bank  building,  and  the  two  columns  in  the  present  front  were  taken 
from  the  two  in  the  original  building,  but  reduced  in  size.  These  two  columns  were  originally  21  feet  high,  including 
the  cap,  and  4  feet  in  diameter  at  the  base,  and  were  cut  from  a  large  bowlder  of  granite  in  "Westford,  Massachusetts. 

The  next  year  the  construction  of  Bunker  Hill  monument  began  (1825-1S12),  the  greatest  monument;  of  its  kind 
in  the  world,  and  marking  a  most  important  step  in  stone  construction  in  this  country.  The  architect  was  the  well- 
known  Mr.  Solomon  Willard,  and  the  master  mason  Mr.  Gridley  Bryant.  To  these  two  men  is  largely  due  the 
development  of  stone  construction  in  Boston. 

After  his  appointment  as  architect,  Mr.  Willard  spent  considerable  time  in  looking  up  a  quarry,  and  finally 
decided  on  the  Bunker  Hill  quarry  in  Quincy,  from  which  the  stone  was  accordingly  taken,  and  it  was  for  the  purpose 
of  transporting  to  tide-water  the  stone  for  the  monument  that  Mr.  Bryant  built  the  first  railroad  in  America. 

From  the  Memoir  of  Solomon  Willard,  by  William  W.  Wheildon,  we  quote  as  follows: 
The  oi>oiuug  of  tho  Bunker  Hill  qimrry  led  to  the  discovery  and  opening  of  other  quarries,  caused  the  building  of  the  Iirst  railroad  iu 
the  country,  and  gave  an  impulse  to  husiuess  which  has  adorned  our  cities  with  a  cl.ass  of  sidendid  and  substantial  buildings,  both  public 
and  private,  which  for  durability  and  beauty  are  wholly  unsurpassed. 

Mr.  Willard  felt  persuaded  th.at  an  improvement  in  the  material  for  building  purposes  so  deoided  as  that  which  he,  in  fact,  had 
introduced  would  gradually  effect  a  change  in  the  style  of  building  and  in  the  general  .architecture  of  the  times.  Gr.anite,  as  a  building 
material,  excepting  in  a  few  instances,  and  these  mostly  under  Mr.  Willard's  superintendence,  had  been  used  in  small  pieces  or  blocks  of 

1  W.  Allen's  Eiat.  of  Chelmsford,  Mass.  b  Snow's  Bist,  p.  328,  note. 
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moderate  size  for  cellar  walls,  uudcrpinuing,  posts,  lintels,  etc.,  ami  liis  first  measure  was  to  introduce  the  material  in  Large  bleaks,  sucli 
as  were  in  themselves  massive  and  durable,  which,  as  hesaw  at  once,  would  absolutely  necessitate  changes  in  the  style  of  architecture  and 
in  the  character  of  public  buildings,  stores,  and  other  substantial  structures. 

In  182o-'26  the  Qiiincy  market  was  built  of  Chelmsford  (ami  Hallowell)  granite,  with  large  columns  of  the  same 
at  each  end  of  the  buihling.  Soon  large  buildings  were  put  up  of  Quincy  granite,  and  the  construction  of  stone 
buildings  went  rapidly  forward  after  1830  to  the  present  time,  so  that  only  a  general  mention  is  i^ossible : 

The  Tremout  house,  lS2S-'2{),  granite;  dry  dock  at  navy-yard,  1827-34;  old  Trinity  church,  1828;  Masonic  temple 
(United  States  court-house),  1S30-'31 ;  Suffolk  County  court-house,  1833-'3C;  and  the  United  States  custom-house, 
1837-1848,  may  be  mentioned  as  opening  the  great  development  in  the  construction  of  Quincy  granite  buildings, 
and  as  showing  how  the  Quincy  granite  supplanted  the  Chelmsford.  la  1848  we  find  already  thirty  or  forty  blocks 
of  granite  mentioned  in  the  city.  The  eight  stone  columns  put  in  the  county  court-house  (1S35)  were  of  importance, 
each  one  requiring  63  yoke  of  oxen  and  12  horses  to  transport  it ;  and  also  those  put  up  in  the  JMerchants'  exchange, 
in  1842 — the  largest  in  the  city— may  be  mentioned.  About  this  time  there  was  a  considerable  use  of  the  Somerville 
diabase  for  basements  of  brick  buildings  and  of  red  sandstone  for  trimmings.  About  1845  the  red  sandstone 
came  in  for  fronts,  and  several  churches,  the  Boston  Athenreum,  etc.,  were  soon  erected.  The  Times  building  on  State 
street  is  said  to  have  been  the  first  building  with  a  red-freestone  front.  Eockport  granite  began  to  be  used  from  the 
quarries  about  1830,  and  was  at  first  put  into  cellars  for  brick  buildings,  and  then  for  posts  in  North  and  South  Market 
streets.  The  first  building  of  hammered  Eockport  stone  was  that  of  Terice  How  &  Co.,  about  1846,  and  the  Beacon 
Hill  reservoir,  a  little  later,  of  Eockport  stone,  was  a  very  extensive  undertaking.  The  Parker  house,  erected  in 
1854,  was  the  first  marble  building  in  the  city.  Concord  granite  was  first  used  in  columns  in  the  Boston  and 
Albany  depot;  the  Merchants'  Bank  building  was  perhaps  the  first  front  (1856)  of  Concord  granite.  The  Washington 
building  at  the  head  of  Franklin  street  is  said  to  have  been  the  first  building  of  Xova  Scotia  freestone  ( 18.58).  Within 
the  last  twenty-five  years  various  other  building  stones  have  been  introduced:  the  Eoxbury  pudding-stone  for 
churches,  the  different  marbles  and  sandstones,  and  lastly  the  red  granites.  The  building  up  of  the  Back  bay  has 
been  very  extensively  done  with  sandstone  fronts.  The  great  fire  in  1872  wiped  out  hundreds  of  stone  buildings 
and  blocks  which  had  been  erected  during  forty  years  in  the  business  portion  of  the  city.  The  buildings  were 
very  largely  Quincy  granite,  Eockport,  Concord,  Hallowell,  etc.,  and  in  their  places  have  sprung  up  buildings  of 
lighter-colored  stone,  Concord  and  Eockport  granites,  and  a  great  proportion  of  buildings  of  the  yellow  sandstones 
of  Ohio  and  the  provinces,  together  with  many  marble  buildings. 


STATISTICS. 
According  to  the  assessor's  list  for  1880  there  are  about  51,000  dwelling-houses,  stores,  and  other  buildings  in 
the  city  of  Boston.  The  following  figures  can  be  compared  with  those  above  only  approximately,  on  account  of 
the  probable  diiferences  in  making  the  count ;  for  in  the  figures  for  stone  buildings,  what  appeared  to  be  separate 
constructions  were  counted  as  units,  and  several  dwelling-houses  may  make  up  one  stone  building.  There  are  in 
the  city  limits  of  Boston,  by  actual  count :  («) 


Total. 


Quincj'  syenite  (granite) 

Concord  granite — two  or  three  from  Fitzwilliam,  Kew  Hampshire. 

Cape  Ann  granite 

Chelmsford  granite 

Hallowell,  ilaine.  granite 

Eollstone  Hill  granite.  Fitchburg 

Jonesboro',  Maine,  red  granite 

Vinal  Haven.  Maine,  granite 

Somerville  diabase  (granite) 

Frankfort,  Maine,  granite  (?) 

TTnlmown  granite 

Total  granite 


Buildings. 

All  stone. 

752 

93 

162 

28 

79 

2 

40 

9 

16 

5 

5 

0 

1 

1 

5 

0 

1 

0 

1 
1 

0 
0 

Fronts,  one 
to  three 
sides. 


ilarble  (Vermont,  etc.) 

Tuckahoe,  K'ew  York,  dolomite  (marble) . 
Total  marble 


Connecticut  valley,  X ew  Jersey,  and  the  provinces,  red  sandstone 

Connecticut  valley,  Xcw  Jersey,  and  the  Ohio,  part  red,  part  yellow  sandstone. . 
Total  sandstone 


Eoxbury  pudding-stone., 

Cambridge  slate , 

Dedham  porphyry 

Unknown  quartzito  (?) . . 


;  This  is  a  close  approximation,  but  cannot  of  course  pretend  to  bo  accurate  to  a  single  building. 
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Tlierefore  between  lA  aud  2  per  cent,  of  the  buildiDgs  of  the  city  are  of  stoue.  Some  of  the  more  important 
coustructious  of  the  ditl'ercut  kiuds  of  stoue  are : 

QuiNCY  GRANITK. Uuited  States  custom-house  (1837-48)  is  constructed  in  tlie  form  of  a  Greek  cross.     It  is 

surrouuded  by  32  massive  stone  cohimns,  each  of  which  is  5  feet  2  inches  in  diameter,  32  feet  high,  and  weighs 
42  tous.  The" roof  and  dome  are  covered  with  granite  tiles  worked  at  Quiucy ;  there  is  said  to  be  about  the  same 
amount  of  stoue  in  this  buihling  as  in  Bunker  Dill  mouumeut — 0,700  tons.  The  county  court-house  (1833-'3G); 
there  were  originally  eight  stone  columns  25  feet  C  inches  high  and  4  feet  (5  inches  in  diameter,  weighing  50  tons 
each.  Suifolk  County  jail  (1851);  there  is  also  some  stone  in  the  building  from  the  llockport  Granite  Company. 
Charlestown  state  prison  (1805,  1828,  and  1850);  the  old  part  was  probably  in  largo  part  from  bowlders;  some  of  the 
blocks  were  9  feet  long  and  20  inches  thick  (1805).  United  States  court-house  (1830-'31);  Masonic  temple;  Tremont 
house  (1828-29) ;  King's  chapel,  1754— bowlders;  Saint  Paul's  church  (1820);  the  yellow  sandstone  columns,  etc., 
from  Acquia  creek,  Virginia ;  Howard  AtheuiXiuui  (1840);  Merchants'  exchange  (1842),  Wigwam  quarry.  The 
pilasters  in  front  of  this  buihliug  are  the  largest  in  the  city;  the  large  ones  are  41  feet  8  inches  long,  G  feet  wide, 
and  weigh  50  tous  ;  Boston  Museum  (1840);  Merchants' I^ational  bank  (in  part) ;  Suffolk  National  bank;  State  Street 
block;  State  Street  wharf  building;  Uuited  States  warehouse.  Union  wharf;  Lewis  wharf  building;  Commercial 
wharf  building;  Commercial  block;  Long  wharf  building;  the  buildings  of  Ilovey  &  Co.  and  of  Hogg,  Brown  & 
Taylor;  Mount  Vernon  church;  Unitarian  church,  Jamaict^  Plain;  Bowdoin  Square  Baptist  church;  Catholic 
church,  Broadway,  South  Boston;  many  of  the  buildings  iu  the  uavy-yard,  Charlestown;  Uuited  States  dry 
dock ;  basements  of  Equitable  Life  Insurance  and  Xcw  England  Mutual,  and  mauy  other  large  buildiugs ;  lastly, 
Bunker  Hill  monument,  from  the  Bunker  Hill  quarry.  The  monument  has  two  parts,  an  iuside  and  an  outside  ; 
the  outside  part  is  in  form  a  square  pyramid  or  obelisk,  30  feet  square  at  the  base,  and  tapering  gradually.  A 
pyramid  of  stone  13  feet  high  tops  this,  so  that  the  total  height  is  221  feet  5  inches.  Inside  the  pyramid  there  is  a 
hollow  cone  of  stone  with  a  circular  section  (diameter  at  base  10  feet),  and  between  the  outside  wall  of  the  cone  and 
the  inside  wall  of  the  pyramid  are  placed  the  stone  steps.  There  are,  therefore,  four  wrought  stone  surfaces  in  the- 
monumeut  extending  from  top  to  bottom.  There  are  said  to  be  6,700  tons  of  granite;  a  little  of  the  stone  inside  is 
said  to  be  Chelmsford  granite.  Height  of  monument  to  the  apex,  221  feet  5  inches ;  height  of  obelisk  to  base  of 
pyramid,  208  feet  5  inches;  sides  of  the  square,  first  course,  30  feet  to  15  inches;  height  of  the  cone,  196  feet  9 
inches;  diameter,  10  feet  to  6  feet  2  inches ;  pyramid  13  feet  high;  sides  of  base  15  feet. 

Cape  Ann  granite. — The  United  States  post-office  (1869-'82)  is  the  finest  granite  building  in  the  city. 
The  stone  was  all  furnished  from  Gloucester,  the  basement  of  darker  stone  from  the  Blood  quarry,  and  the 
superstructure  from  the  •'  Old  Pit"  quarry.  The  superstructure  of  that  i)art  of  the  building  first  erected  was  taken 
essentially  from  one  immense  sheet  in  the  quarry ;  the  stone  is  syenite.  The  pavement  on  the  lloor  is  frouiSwantou, 
Vermont.  Lake  Champlain,  Sicilian,  and  Sienna  marbles  have  been  used  in  the  interior;  the  roof  is  slate,  from 
western  Vermont.  The  Boston  water-works  is  an  immense  granite  structure  on  the  side  of  Beacon  hill;  the  basin 
is  of  Westford  granite.  Lawrence  building,  Fremont  street ;  the  building  of  Bigelow  Kenuard  &  Co.,  Washington 
street;  Wesleyan  hall;  Commonwealth  building.  Water  street;  Saint  Vincent  de  Paul  church.  South  Boston; 
church  of  Our  IMost  Holy  Eedeemer,  East  Boston;  the  rope- walk  at  the  navy-yard,  1,300  feet  long;  South  Boston 
Savings  bank,  and  many  .stores  on  the  business  streets. 

Concord  granite. — Herald  building;  Tramcript  building;  Wentworth  building;  Emigrant  Savings  bank;  city 
hall ;  Massachusetts  Historical  Society  building ;  Suffolk  Savings  bank ;  Horticultural  hall ;  Masonic  temple ;  the- 
Advertiser  building;  Merchants' National  bank;  National  City  bank;  Lawrence  building,  Devonshii-e  street;  Rialto 
building;  New  England  Mutual  Life  Insurance  Company's  building;  building  corner  Summer  and  Bedford  streets;, 
building  on  Winthrop  square;  Brooks  estate.  Pearl  street;  Union  Institute  for  Savings,  Bedford  street;  Bowditch 
block.  South  street;  Odd  Fellows'  IMemorial  hall  (in  part),  27-50  High  street;  and  Gruff 's  block  on  Pearl  street,, 
from  Fitzwilliam,  New  Hampshire. 

Chelmsford  granite  (Westford,  etc.) — Massachusetts  general  hospital,  the  original  part  (1818-'21)  from 
bowlders,  probably  hammered  at  the  state's  prison ;  addition  of  1846  from  Westford.  Quiucy  market  (1825-26)  with, 
some  Hallowell  granite;  two  blocks  of  stores,  north  and  south  of  the  market;  church  of  the  Immaculate  Conception; 
Cougregational  house ;  Somerset  club.  Beacon  street ;  Quincy  house  (old  part) ;  Parkman  house ;  part  of  the 
Merchants'  National  bank  and  new  city  hall;  basin  of  Boston  water- works. 

HalloviKLL,  Maine,  granite. — Equitable  Insurance  Company's  building;  Odd  Fellows"  ^Memorial  hall  (part 
Concord);  some  in  Quincy  market;  Mutual  Life  of  Maine,  Tremont  street;  National  Bank  of  the  Eepublic;  large 
block  in  Winthrop  s(iuare  (in  part). 

IloLLSTONE  Hill,  Fitchburg,  Massachusetts. — Fitchburg  depot  (1847). 

JoNi^SBORo',  Maine  (Bodwell  Granite  Company),  red  granite. — AVellington  Brothers'  buihhng  and  Nevin 
Brothers'  building,  on  Chauncey  street;  the  Morse  block,  South  street;  and  the  Preston  building,  Summer  street. 

Saint  George,  New  Brunswick,  red  granite. — Bedford  building,  Summer  and  Bedford  streets. 

ViNAL  Haven,  Maine,  reddish  granite  (Bodwell  Granite  Comjjany). — Building  corner  Kingston,  Bedford,, 
and  Columbia  streets. 


STONE  CONSTRUCTION  IN  CITIES.  287 

JIedfoed  or  Sojiervillb  black  granite  (diabase). — Front,  coruer  Harrison  avenue  and  Way  street. 

PORPHYEITIC  GRANITE   FROM   FRANKFORT,  MAINE. — Gernish  block  (1849). 

Marble. — Goldthwaite  &  Co.'s  store,  Wasbiugtou  street:  from  Sutlierland  Falls,  Vermont;  Commonwealth 
hotel,  Continental  block,  AVa.sliinoton  street,  Boston  Penny  Savings  bank  :  from  Pittsford,  Vermont ;  Parker  house, 
on  School  street  (1854):  from  Rutland,  Vermont;  Blackstone  National  bank.  Commonwealth  Insurance  Company: 
from  Pittsford, Vermont;  Bowdoiu  building,  Bedford  building.  Summer  and  Bedford  streets:  from  Sutherland  Falls, 
Vermont;  Eogers'  building,  hotel  Comfort:  from  Rutland,  Vermont;  building  corner  Franklin  and  Pearl  streets: 
from  Sutherland  Falls,  Vermont;  Saint  Cloud  hotel,  hotel  Dartmouth:  from  Rutland,  Vermont;  old  part  of  hotel 
Veudome,  Italian  marble;  Richardson  building,  Devonshire  street:  from  Lee,  Massachusetts;  block  of  stores  on 
Pearl  street  (Nos.  113-151j :  from  Alford,  Massachusetts. 

TUCKAHOE,  Xew  York,  marble  (DOLoanTE).— Sears'  building;  McCullar  &  Parker's  building;  Mason  & 
Hamlin  Organ  Company's  building;  Chandler's  building,  Devonshire  street;  large  building  corner  Devonshire 
and  Franklin  streets;  I^ew  York  Mutual  Life  Insurance  Company's  building,  oue  of  the  finest  stone  buildings  in 
the  country:  from  the  quarry  at  Tuckahoe,  ISTew  York;  Montgomery  building.  Summer  and  Chauncey,  hotel 
Vendome  (new  part) :  from  Tuckahoe,  New  York. 

Red  SANDSTONE  FROM  CONNECTICUT  VALLEY  AND  NEW  JERSEY.— Church  of  the  Messiah,  Florence  street 
(1848) :  from  New  Jersey ;  681  Washington  street :  from  Longmeadow,  Massachusetts ;  Evans  house :  from 
Portland,  Connecticut ;  hotel  Pelham :  from  Portland,  Connecticut,  and  New  Jersey ;  Brewer  building :  from 
Connecticut;  Boston  AtheniBum :  from  Little  Falls,  New  Jersey;  Second  Unitarian  church,  Boylston  street: 
from  Newark,  New  Jersey ;  Arlington  Street  church :  from  Belleville  and  Little  Falls,  New  Jersey ;  five  houses 
on  Mount  Vernon  street :  from  Portland,  Connecticut ;  and  great  numbers  of  fronts  in  the  Back  bay  and  elsewhere. 

Red  sandstone  from  the  Provinces. — Wilde  buildings,  New  Washington  street:  from  Mary's  Point,  New 
Brunswick ;  buildings  of  Palmer,  Batchelder  &  Co.,  Jordan,  Marsh  &  Co.,  Boylston  bank.  Young  Men's  Christian 
Union,  Boylston  street ;  Channing  building,  Franklin  street ;  Howard  buildings.  Arch  street ;  Richardson's 
building.  Federal  street :  from  Bay  View,  New  Brunswick  ;  Bristol  building,  Boylston  street :  from  Wood's  Point, 
New  Brunswick ;  bank  building  in  Charlestowu  :  from  Bay  View  ;  Liberty  building  :  from  Wood's  Point ;  buildings 
of  Currier  &:  Chamberlain,  Washington  street,  and  Minot,  Hooper  &  Co.,  Ringston  street:  from  Mary's  Point; 
many  fronts  in  Back  bay  and  elsewhere. 

Yellow  to  white  sandstone  from  Berea  and  Amherst,  Ohio,  and  from  Nova  Scotia  and  New 
Bri^NSWICK,  etc. — Saint  Paul's  church  (1820),  columns,  etc.:  from  Acquiacreck,  Virginia;  Wilde  buildings:  from 
Caledonia,  New  Brunswick;  Associates'  building  (Leopold  Morse  &  Co.):  from  Berea,  Ohio;  buildings  of  Palmer, 
Batchelder  &  Co. :  from  Caledonia,  and  Mary's  Point ;  Shreeve,  Crump  &  Low :  from  Amherst  and  Berea,  Ohio ; 
R.  H.  White  &  Co.:  from  Amherst,  Ohio;  Boylston  Bank  building:  from  New  Brunswick  Freestone  Company ; 
Dobson's  building:  from  Amherst,  Ohio;  Call  &  Tuttle,  459  Washington  sti-eet:  from  Caledonia,  New  Brunswick- 
hotel  Boylston:  from  Amherst  and  Berea,  Ohio;  Young  Men's  Christian  Union:  fi'om  Amherst,  Ohio;  Tremont 
National  bank:  from  Bay  View;  Simmons'  building:  from  Berea,  Ohio;  Metropolitan  National  bank:  from 
Amherst,  Ohio;  Augelo  building:  from  Ohio;  Minot,  Hooper  &  Co.:  from  Bay  View;  Harvard  College  building. 
Arch  street :  from  Amherst,  Ohio ;  Richardson's  building.  Federal  street :  from  Bay  View ;  Rice,  Kendall  &  Co., 
Federal  street:  from  Berea;  Alexander  building,  Washington  street,  and  Sargent's  block,  Lincoln  street:  from 
Mary's  Point  and  Caledonia,  New  Brunswick ;  extension  Young's  hotel :  from  Caledonia,  New  Brunswick;  Rand, 
Avery  &  Co.,  Mason  building  (trimmings) :  New  Brunswick  freestone. 

EoxBUEY  conglomerate  OR  PUDDING-STONE. — First  church,  Marlborough  and  Berkeley  streets;  Brattle 
Square  church;  Central  Congregational  church,  Beilseley  and  Newbury  streets;  Emanuel  church,  Newbury  sti'eet; 
new  Old  South  church;  Second  Universalist  church;  Tremont  Street  Methodist  Episcopal  church ;  cathedral  of 
the  Holy  Cross;  Saint  James  (Episcopal)  church;  Mission  church,  Tremont  street;  Saint  Peter's  church, 
Dorchester ;  Saint  Columbkille  church,  Brighton  ;  Saint  John's  church  and  the  Bussey  institution,  Jamaica  Plain, 
and  several  others. 

Somerville  OR  Cambridge  slate. — Saint  Francis  de  Sales  church,  Charlestowu. 

Dedham  porphyry  or  felsite. — Trinity  church,  from  Mr.  Bullard's  quarry,  Dedham. 

The  city  has  been  very  fortunate  in  having  close  at  hand  such  an  excellent  stone  as  the  Roxbury  conglomerate 
for  certain  purposes.  It  has  been  used  almost  entirely  for  churches,  the  stone  being  so  laid  uji  that  the  exposed 
surface  is  that  of  a  natural  joint,  the  rusty-brown  color  of  which  is  very  eiiective  in  massive  buildings ;  but  of 
course  this  use  of  joint  surfaces  adds  to  the  expense. 

In  the  trimmings  of  buildings  the  red  sandstones  of  Connecticut  valley,  of  New  Jersey,  and  of  the  provinces 
have  been  universally  used  with  brick,  and  also  the  yellow  sandstones  to  a  considerable  extent,  while  the  granites 
have  been  used  somewhat,  especially  in  the  large  brick  buildiugs.  With  the  Roxbury  conglomerate  red  and  yellow 
sandstone  are  used,  but  the  Catholic  churches  seem  to  prefer  Rockport  granite.  The  new  Old  South  is  trimmed  with 
yellow  sandstone  from  Amherst,  Ohio,  and  red  sandstone  from  Longmeadow,  Massachusetts.  Quincy,  Rockport,  and 
Concord  granites  are  the  most  used  for  trimmings  and  supports ;  also  granite  from  Spruce  Head  and  Hallowell,  Maine. 
The  new  BoSton  and  Albany  depot  is  trimmed  with  two  shades  of  the  gneiss  from  Monson,  Massachusetts.    The 
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:Mi'eliaiiics'  Charitablo  Association's  new  building  has  steps,  etc.,  from  Sullivan,  Maine.  The  Uoston  and  Albany 
IJailroad  round-house,  East  Boston  elevator,  etc.,  are  trimmed  with  granite  from  Braggville,  Massachusetts.  In 
Oilman  &  Cheney's  building,  Charlestown,  granite  from  Deer  Isle,  31aine,  has  been  used.  Ked  granite  from 
Westerlv  Ehode  Island,  has  been  used  iu  some  churches.  Coarse  i)()ri)liyritic  granite  (Frankfort,  Maine)  has  been 
used  in  houses  on  Harrison  avenue. 

Marble  has  been  used  for  trimmings  in  some  large  buildings,  and  the  Tuckahoe  dolomite  a  little,  c.  g.,  in  a  hou.se 
oiiposite  the  state-house.  The  blue  or  dove  marbles  have  been  used  in  several  buildings  of  white  marble ;  that  in 
the  Sears  and  Montgomery  building.s  is  from  Dover,  Xcw  York;  another  dove  marble  (Rogers  and  other  buildings) 
comes  from  Rutland.  Tiie  gray  marble  from  Isle  La  Motte,  lake  Champlain,  has  been  used  for  trimmings  in  a  few 
buildings  (Summer  and  Pearl  streets).  In  the  Richardson  building  on  Federal  street  the  beautiful  green  seri)entine 
from  Chester  Pennsylvauia.  has  been  used  with  marble,  but  it  has  crumbled  badly  with  the  exposure ;  the  same 
stone  used  in  Philadelphia  has  stood  well  (University  of  Pennsylvania  buildings).  The  Hudson  River  blue-stone 
has  been  used  for  trimmings  with  Tuckahoe  marble  in  the  building  corner  Devonshire  and  Franklin  streets. 
The  bright  red  sandstone  from  Potsdam,  New  York,  has  been  used  a  little  (columns  and  trimmings  of  house  Myrtle 
and  Hancock  streets,  and  in  Raynor  block,  in  Union  street). 

I'^or  ])olislied  granite  ornamentation  there  has  been  a  considerable  use  in  columns  on  the  exterior  of  buildings 
(red  Scotch,  Saint  George,  New  Brunswick,  Red  Beach,  and  Jonesboro',  Maine) ;  dark  red  and  pink  Quincy  and 
gneiss  columns  (new  Old  South  church).  In  Wellington  Brothers'  and  Nevin  Brothers'  buildings  are  polished 
columns  of  Vinal  Haven,  Maine,  granite.  In  the  Wentworth  building  are  columns  of  the  porpliyritic  Shap  granite 
(English) ;  iu  the  hotel,  Boylston  avenue,  some  very  beautiful  columns  of  red  Quincy ;  the  dark  may  be  seen  in  the 
Tremont  National  bank.  Providence  depot,  and  many  other  buildings.  In  the  Herald  and  Bedford  buildings  may 
be  seen  polished  Saint  George  granite,  Scotch  and  Jonesboro'  in  many  others.  At  No.  55  High  street,  in  the  Mason 
building,  the  Bedford  building,  and  elsewhere  the  underpinning  or  granite  supports  are  of  polished  work. 

For  foundations  the  granites  of  Quincy  and  cape  Ann,  together  with  Cambridge  slate  and  Roxbury  stone,  are 
used.  The  Somerville  diabase  was  extensively  used  forty  years  ago,  and  about  forty-five  years  ago  the  rails  of  the 
Lowell  railroad  from  Boston  to  Medford  were  laid  on  a  foundation  of  this  stone  from  Dane  ledge,  Somerville. 

For  underpinning,  Quincy,  Rockjiort.  and  Concord  granites  are  generally  used ;  red  and  yellow  sandstones  also 
very  extensively  in  dwellings.  In  Charlestown  the  Somerville  slate  and  in  Roxbury  and  Jamaica  Plain  the 
conglomerate  are  largely  used,  on  account  of  the  proximity  to  the  ledges.  Hallowell,  Spruce  Head,  Vinal  Haven, 
Deer  Isle,  and  other  granites  have  been  used.  In  the  very  old  houses  one  sees  generally  the  white  Chelmsford 
granite,  looking  very  rough,  as  the  bush-hammer  had  not  been  invented  forty  years  ago.  At  that  time  the 
Somerville  diabase  was  very  extensively  used  fo;-  underpinning  in  Tremont  and  Hanover  streets,  Harrison  avenue, 
and  .in  the  neighborhood  of  the  Charles  Street  jail.  In  many  of  these  old  streets  the  Connecticut  sandstone  was 
profusely  used,  and,  being  of  poor  quality  then,  shows  the  eifects  of  the  frost  very  plainly.  Marble  and  Hudson 
River  blue-stone  have  also  been  used.  The  handsome  granite  basement  of  the  Art  Museum  building  is  from  Mr. 
Corliss'  quarry  at  Randolph,  Massachusetts. 

Posts  and  walls  are  made  generally  from  the  varieties  of  granite— Quincy,  Eockport,  and  Concord;  mainly 
for  posts,  Spruce  Head  diabase,  etc.;  the  granites  and  sandstones  for  steps;  for  walls,  Quincy,  Eockport,  Concord, 
and  Chelmsford  sandstone,  conglomerate,  and  slate. 

As  mentioned  before,  the  streets  were  early  paved  with  the  cobble-stones  from  the  beaches,  and  these  were 
generally  used  until  about  184:0,  when  Mr.  Willard  laid  the  fi^rst  paving  blocks  of  Quincy  granite  in  front  of  the 
Tremont  house ;  they  were  very  large  at  first — IS  inches  by  14  feet — but  became  smaller  until  about  a  foot  square. 
For  a  while  (1S56)  blocks  of  trap  from  Bergen  hill.  New  Jersey,  were  used,  until  iu  1858  Mr.  Henry  Barker,  of 
Quincy,  introduced  the  small  granite  pavers  which  have  since  been  universally  used.  At  present  the  paving  stones 
come  fi-om  Rockport,  Quincy,  and  the  Maine  quarries— all  of  granite.  Granite  curbs  were  used  long  ago ;  at  present 
Quincy  and  Rockport  furnish  most ;  some  are  of  Hudson  Eiver  blue-stone.  There  are  355  miles  of  public  streets  and 
about  410  miles  in  all;  of  these  67  miles  are  paved. 

Sidewalks  were  flagged  or  paved  in  this  century.  Before  the  North  Eiver  flagging  came  into  use  in  the  city, 
quantities  of  the  Bolton,  Connecticut,  flagging  (a  mica-schist,  wearing  down  easily)  were  laid  down.  Pemberton 
square  is  still  largely  flagged  with  these,  and  many  other  places  in  the  city,  where  it  still  lingers.  At  present, 
while  brick  is  generally  used,  the  business  streets  are  flagged  with  North  River  stone  and  granite  flags,  the  granite 
principally  from  Rockport  and  Quincy.  Red  sandstone  flagging  is  used  once  or  twice.  For  crossings.  North  Eiver 
stone  and  granite;  a  great  deal  of  the  granite  comes  from  the  old-fashioned  paving  blocks.  For  tlie  catch-basins 
of  the  sewers  Eockport  granite  is  largely  used.  In  some  of  the  old  city  sewers  pudding-stone  has  been  used  for 
side  walls,  and  especially  lor  culverts ;  in  some  cases  the  old  brick  sewers  were  covered  on  top  with  slate.  In  the 
improved  sewerage  construction  at  Moon  island  considerable  masonry  has  been  used  in  the  pumping  station — the 
granite  from  cape  Ann,  Quincy,  and  ]Mount  Desert. 

The  reservoir  of  the  Boston  water-works  on  Beacon  hill  has  been  described.  At  the  Chestnut  Hill  reservoir 
the  lining  is  trap  and  pudding-stone  with  a  cap  of  Douglass  mica-schist.  The  East  Boston  and  South  Boston 
reservoirs  are  lined  with  Quincy  granite.     The  Parker  Hill  reservoir  has  a  pudding-stone  wash-wall  with  cap  of 
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granite  from  Graniteville,  Massachusetts.  The  Mystic  reservoir  has  a  granite  cap.  The  Sudbury  River  conduit 
crosses  Charles  river  over  a  bridge  475  feet  long,  of  granite  from  the  Cape  Aun  Granite  Company  ;  and  the  Wabau 
Valley  bridge  of  the  same,  5'M>  feet  long,  is  from  Spruce  Head  and  Deer  Isle,  Maine.  Three  dams  are  built  of 
rarmingtou  and  Cape  Ann  granite,  etc. 

The  abutments  of  the  Boston  bridges  are  of  granite  from  Quincy,  cape  Aun,  and  various  other  places;  the 
West  Chester  Pai-k  bridge,  for  instance,  is  of  Milford,  Cape  Ann,  Deer  Isle,  and  Mount  Desert  granite.  For  the 
walls  and  abutments  and  other  stone-work  of  railroads,  gianites,  pudding-stone,  diabase,  slate,  etc.,  arc  used;  the 
liraggville  granite  was  used  (piite  largely  by  the  Boston  and  Albany  railroad. 

for  the  sea-walls  surrounding  the  city,  Eockport  and  Quincy  granites,  Somerville  diabase,  puddiug-stone,  etc., 
have  been  used.  In  the  sea-walls  built  extensively  in  the  harbor  on  Galloup  island.  Point  Allertou,  Long  island, 
etc.,  granite  has  been  used — a  great  deal  from  Biddeford  and  Bamebrush,  Maine. 

Forts  Winthrop,  Warren,  and  Intlependeuce,  in  the  harbor,  are  of  granite  from  Quincy,  Eockport,  aiul  other 
(|uarries.     Boston  Light  and  Minot's  Ledge  light-houses  are  of  stone.  / 

EooFiNG. — The  John  Hancock  house  and  old  state-house  were  slated  from  Lancaster ;  but  the  Welsh  slates 
were  used  in  Boston  probably  two  hundred  years  ago.  The  Lancaster  quarry  furnished  great  amounts  of  slate  to 
the  city  after  the  Eevolution,  and  the  slate  quarries  near  Brattleboro',  Vermont,  furnished  slate  early  in  this  century. 
About  thirty-tive  years  ago  the  slates  from  western  Vermont  and  the  Maine  slates  came  into  use  for  roofing,  and 
their  use  has  steadily  increased  until  very  little  Welsh  slate  is  now  used.  At  or  after  the  time  of  the  war,  slate 
from  Buckiughaui  county,  Virginia,  was  used  in  many  buildings  of  the  city.  At  the  present  time  the  roofing  slates 
used  come  from  Piscataquis  county,  Maine,  and  from  Vermont,  Pennsylvania,  New  Yoi-k,'  and  Wales.  Tiie  green, 
red,  and  purple  slates  of  western  Vermont,  and  New  York  state,  etc.,  are  extensively  used.  We  may  mention  the 
following  examples :  Trinity  church  (in  part).  Clarendon  Baptist  church,  and  Saint  Mary's  cathedral :  from 
Brownville,  Elaine;  new  Latin  school:  from  Monson,  Maine;  cathedral  of  the  Holy  Cross,  Park  Street  church,  and 
Bowdoin  Square  church :  Welsh-Peurhyn  ;  navy-yard  buildings  :  Maine  and  Welsh  ;  Lowell  Eailroad  station  and 
city  hall,  Charlestown:  Pennsylvania  slate;  post-office,  and  Eastern  Eailroad  station:  Vermont  slate;  Baptist 
church  in  Cambridge :  Virginia  slate. 

The  use  of  slate  by  marbleiziug  for  mantels,  chimney-pieces,  tables,  etc.,  began  about  thirty  years  ago ;  and  it 
is  used  for  tiling,  slabs,  etc.,  as  elsewhere  in  the  country. 

Ornamental  marbles  were  in  use  at  least  thirty-five  years  ago  iu  Boston  ;  the  "  black  and  gold",  Bardillo,  and 
Italian  dove  were  most  used  then,  and  the  others  gradually  came  in — the  German  marbles  last.  The  use  of  the 
blue  marbles  of  Dover,  Pittsford,  and  Rutland  in  the  exterior  trimmings  has  been  mentioned ;  some  of  the  other 
veined  marbles  have  been  slightly  used  (Sears  building),  and  the  Wiuooski  Vermont  marble  in  columns  (Masonic 
temjile),  and  black  marble  (Parker  house).  In  the  interiors  of  buildings  the  ornamental  marbles  have  been 
frequently  used,  and  in  great  variety,  e.  g.,  the  Art  Museum,  New  York  Mutual,  Herald,  Marlborough,  and  many 
other  buildings ;  and  of  coui-se  considerably  for  mantel-pieces,  soda  fountains,  etc.  The  following  have  perhaps 
been  most  used  iu  the  city  : 

Yellow  Sienna :  Italy ;  Saint  Baume,  Jaune  Fleuri,  and  Lumachelle,  France. 

Black:  from  Glens  Falls,  New  York,  and  elsewhere. 

Red:  Lisbon,  Portugal;  Victoria  or  Irish  red;  Griotte,  France  and  Spain;  Echaillou,  France;  Formosa  and 
Bougard,  Germany ;  Brocatello,  Italy ;  East  Tennessee,  red,  brown,  chocolate,  and  pink  ;  rouge  and  garnet,  France; 
Larancolin,  France;  red  and  pink,  etc.,  from  lake  Champlain. 

Green :  Geneva.  Alps,  Campagua,  and  the  Marie,  New  York,  marble  (columns  in  eutrauce  to  Art  Museum). 
The  red  slate  is  used  with  the  colored  marbles. 

Blue :  Dover,  Eutland,  and  Pittsford.  In  tilings,  slate,  red  slate,  Italian  and  Vermont  white  marbles.  Lake 
Chamj)laiu  black  marble,  and  the  Swauton  red  marble  are  largely  used. 

The  monuments  and  statuary  distributed  through  the  parks  and  squares  of  the  city  have  necessitated  a 
considerable  employment  of  stone.  The  Hamilton  statue  on  Commonwealth  avenue,  of  gray  granite,  is  said  to  have 
been  the  first  in  the  country  made  of  granite  (1865). 

The  soldiers'  and  sailors'  monument,  on  the  common,  and  that  of  Charlestown,  are  of  granite  from  Hallowell, 
Maine.     The  Dorchester  soldiers'  monument,  ou  Meeting-House  hill,  is  of  Gloucester  red  granite. 

The  Ether  Monument  group  of  statuary  in  the  public  garden  is  of  Concord  granite,  as  is  also  the  Good 
Samaritan  group  of  statuary;  the  figures  on  Horticultural  hall  are  of  Fitzwilliam,  New  Hampshire,  granite;  the 
l)edestal  of  the  Franklin  monument,  city  hall,  and  the  Warren  statue.  Bunker  hill,  are  of  Eoxbury,  Vermont, 
serpentine;  the  polished  bases  of  the  Winthrop  and  Prescott  statues  are  of  Jonesboro',  Maine,  red  granite;  also 
that  of  the  Emancipation  group.  Quincy  granite  is  used  for  the  Adams,  Washington,  and  many  other  bases;  the 
soldiers'  monument  in  Jamaica  Plain  is  of  Clark's  Island,  Maine,  granite,  with  Quincy  base;  and  the  statue  of 
Josiab  Quincy,  city  hall,  has  a  green  verd-antique  base. 

One  of  the  earliest  applications  of  stone  was  iu  the  city  cemeteries.  The  jtriucipal  old  buryiug-grounds,  those 
of  King's  chapel,  Copp's  hill,  the  Granary,  Charlestown,  and  Eoxbury,  are  nuich  alike  in  the  kinds  of  stone  used. 
Some  of  the  oldest  tombstoues  are  of  porphyritic  greeustoue  taken,  presumably,  from  bowlders.  The  Welsh  slate 
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was  extensively  used  (often  to  be  told  by  lines  of  color  crossin-,'  the  slabs)  with  American  slate,  foreign  and  American 
marble,  ami  sa'ndstoue.  In  tlie  King's  Chapel  {jronud "may  be  noted  the  apparently  early  use  of  marble:  a  small 
tomb  of  shell  marble  reads  1702  ;  the  Winthroi)  tomb  is  supported  by  four  marble  columns.  The  (iranary  l)uryiug- 
"■round  is  much  similar;  red,  green,  and  blue  slate  tombs  have  been  used  principally.  The  Franklin  monument  is  of 
Ouiucv  granite.  At  the  large  cemetery  of  Copp's  hill  we  hud  much  the  same  stones— red  and  greenish,  Welsh, 
bluish  American  marble,  yellow  and  red  sandstone,  and  Vermont  slate.  In  the  Charlestown  cemetery  the  John 
Harvard  monument  is  of  Quincy  granite  (182S). 

The  weathering  of  the  stone  in  these  old  places  is  noteworthy.  The  Welsh  .slates,  some  of  wliich  have  stood 
two  hundred  years,  are  often  almost  unaltered,  looking  very  fresh ;  the  greenstone  tombs  have  also  stood  the 
weather  well.  In  a  slate  slab  at  Coi>p's  hill,  having  alternations  of  sandy  layers  parallel  to  the  surface  of  the  slab, 
one  of  these  sandy  layers  has  been  eaten  out,  leaving  the  unsupported  thin  layer  of  slate  to  cave  in;  the  slates  :ire 
occasionally  cleaned  by  the  weather.  The  red  and  yellow  sandstones,  when  standing  upright,  have  almost  always 
crumbled  or  scaled  off,  and  the  marbles  have  suffered.  One  case  of  this  is  a  vertical  slab  at  Coi>p's  hill,  about  forty 
years  old,  of  a  coarse  marble  ;  below  the  ground  it  retains  largely  its  original  smoothness,  but  above  the  ground,  on 
the  northeast  exposure,  the  action  of  the  rain  and  atmosphere  has  dissolved  out  the  cement  of  tlie  grains  of  the 
marble,  leaving  the  isolated  grains  sticking  out  like  sandpaper;  on  tlie  sheltered  side  there  is  a  marked  difference. 
Another  large  imported  marble  monument,  some  seventy  years  old,  has  weathered  so  that  the  shells  embedded  in 
the  marble  stand  out  in  relief,  and  the  stone  is  also  covered  with  flue  cracks,  which,  widening  and  admitting  the 
black  soot  from  the  air,  give  it  a  peculiar  appearance. 

In  the  recent  cemeteries  of  the  city  there  has  been  an  immense  consumption  of  stone  for  monuments  and 
curbing. 

lu  Mount  Auburn,  iu  Cambridge,  marble  has  been  most  used  for  mouumeuts,  and  there  are  many  tine  pieces  of 
statuary  made  from  it ;  the  Italian  marble  for  the  finer  pieces,  Vermont  marble  somewhat,  and  the  pink  Tennessee 
marble.  Since  the  introduction  of  granite-polishing  at  our  quarries  there  has  been  a  great  increase  iu  the 
proportion  of  grauite  monuments.  Quincy  granite  has  been  used  since  the  opening  of  the  cemetery,  and  there  are 
many  polished  monuments  of  this  stone.  The  light  Mason,  Xew  Hampshire,  grauite  is  abundantly  used  here  in 
polished  mouumeuts  and  curbing;  also  the  Eockport  gTanite  and  that  of  Concord.  There  are  some  fine  monuments 
aud  tombs  of  Hallowell  grauite  (the  Sphinx  and  the  Charlotte  Cushmau  monument).  Westerly  granite  has  been 
somewhat  used.  Polished  red-granite  monuments  are  plentiful — Scotch,  New  Brunswick,  and  IMaine.  The  Shap 
granite  is  used  iu  a  few  cases;  also  some  other  granites.  There  are  several  tombs  and  monuments  of  the  Somerville 
diabase,  and  a  recently-polished  one  of  diabase  from  Maine  (Addison  Point?).  Both  yellow  and  red  sandstones 
have  been  used.  The  Winter  monument  consists  of  a  large  shaft  of  soap-stone  coming,  I  believe,  from  a  quarry  in 
the  east  part  of  Andover  forty  years  ago. 

The  weather  shows  its  effects  at  Mount  Auburn  as  elsewhere.  Some  of  the  old  marble  tombs  have  the 
rougheued  surface  (by  solution  of  the  lime)  previously  mentioned;  others,  however, have  stood  as  long  without 
the  same  evidence  of  changes,  especially  the  flue-grained  marbles.  In  one  tomb  of  a  medium  coarse  white  marble, 
iu  a  course  at  the  top  part  of  the  structure,  the  marble  has  disintegrated  as  follows :  On  the  corner  pieces  and 
.sides  the  marble  cracks  almost  imperceptibly  ;  along  these  cracks  the  cement  of  the  grains  (or  some  of  the  grains) 
is  slowly  dissolved  out,  leaving  the  coarse  grains,  aad  these  finally  crumble  off  in  powder.  As  this  continues, 
whole  lumps  are  loosened  and  foil  oft',  breaking  into  powder ;  in  this  way  one  of  the  corners  has  entirely  crumbled 
to  loose  grains  which  may  be  taken  up  by  the  handful.  Tlie  tombs  made  of  the  dift'ereut  granites  have  been 
slightly  affected  by  the  weather,  consisting  iu  a  change  of  color;  this  is  most  marked  in  the  Quincy;  the  light 
granites  occasionally  show  a  rusting  of  the  feldspar.  The  diabase  tombs  have  turned  a  rusty  brown,  the  change 
apparently  occurring  in  the  black  minerals  (augite,  mica,  etc.),  while  the  feldspar  whitens.  It  is  veiy  noticeable 
here  that  grains  of  pyrite  iu  the  stone  are  generally  bright,  without  patches  of  rust  about  them  ;  one  large  shaft 
of  the  stone,  finely  bushed,  has  been  little  affected  by  the  weather.  Many  of  the  red-sandstone  tombs  lia\e 
exfoliated  considerably  ;  there  is  one  curious  case  of  a  large  tomb  of  this  stoue  in  which  ivy  had  been  trained  up 
tlie  face  of  the  stoue,  but  the  continual  peeling  oft'  of  the  layers  afforded  the  tendrils  no  support. 

Forest  HiUs  cemetery. — The  marbles  are  generally  white  Italian,  bases  often  of  Vermont  marble.  There  are 
some  very  large  tombs  of  marble ;  in  one  of  them  the  Tuckahoe,  New  York,  marble  is  used.  There  are  a  inunber  of 
very  beautiful  monuments  of  the  polished  white  Westerly,  Pliode  Island,  grauite;  many  of  Concord,  Quincy,  and 
Ifockport  granite.  The  Randolph,  Massachusetts,  granite,  with  greenish  spots,  has  been  used  in  several  polisht'd 
monuments,  and  a  gneissoid  granite  also.  There  are  many  fine  examples  of  red  granites — Scotch,  Saint  George,  and 
Maine.  A  black  granite  (diabase)  from  Addison  Point,  Maine,  has  been  recently  used  in  a  polished  monument. 
The  browni.shred  Quincy  is  used  iu  some  beautiful  shafts;  also  Shap  granite;  occasionally  red  and  yellow 
sandstones;  Eockport,  Concord,  Quincy,  and  other  granites  lor  curbing. 

Iu  Mount  Hope  cemetery  there  has  been  nearly  a  similar  use  of  stone.  The  Odd  Fellows'  nKuuimeut,  with  large 
carved  granite  figures,  is  of  Hallowell  granite  with  two  comses  of  polished  red  granite ;  on  the  posts  in  front  are 
two  polished  s])hcres  of  Quincy.  The  Army  aud  Navy  monument  is  a  large  structure  of  Concord  granite;  marble  is 
usedextensivelyasbefore— Quincy, Eockport,  Concord,  Mason,  New  Hampshire, Westerly,  Eandolph,  etc.    There  are 
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several  inouuineuts  of  Aberdeen  granite,  New  Brunswick  red,  etc.  The  Vinal  Haven,  Maine,  reddisli  granite  baa 
been  used  in  polished  work,  and  Ilallowell  granite  also.  For  curbing,  Q^iinciy,  Rockport,  Halloweli,  Chelmsford, 
ililton,  and  Randolph  granites.    The  red  Tennessee  marble  iu  a  few  monuments. 

At  Woodlawn  ccnu'tery,  in  Everett,  besides  Italian,  Vermont,  and  Tennessee  marbles,  Quiucy,  Ilallowell,  and 
others  are  used.  There  is  considerable  use  of  Vinal  Haven  granite ;  in  one  tomb  there  is  the  combination  of 
Vinal  Haveu  red.  Spruce  Head  white,  and  black  granite  (diabase),  all  from  Maine.  Shaj)  granite  and  the  red 
granites  are  frecpieut.    There  is  a  shaft  of  dark  soap-stone,  probably  iroui  Aiidover. 

Wkathekixg  ov  stones. — The  climate  of  Boston  must  be  one  of  the  most  trying  ones  in  tlie  coiuitry  for 
building  stones,  as  far  as  natural  atmospheric  causes  are  concerned ;  for  in  the  winters  there  is  a  more  or  less 
frecjuent  alternation  of  damp,  rainy,  and  warm  days  with  those  of  intense  cold,  while  the  rain-storms  are  violent; 
yet  the  deleterious  effects  of  smoke  and  other  ])roducts  of  certain  manufactories  are  largely  wanting;  the  changes 
ill  the  stone  are  hence  due  to  the  character  of  the  stone  itself,  and  to  the  defects  in  it;  at  the  same  time  most  of  the 
stone  buildings  have  not  stood  long  enough  to  develop  a  marked  change  in  the  stone. 

The  granites  have  generallj'  been  affected  by  chemical  change  alone  in  some  of  the  constituent  minerals,  as  is 
evidenced  by  a  change  of  color — an  elfectof  a  higher  degree  of  oxidation  of  the  iron;  but  they  have  generally  not 
crumbled.  The  Quincy  granite,  since  it  is  found  in  the  buildings  that  have  stood  longest,  and  since  it  contains  a 
dark  feldspar,  shows  often  the  signs  of  change.  The  stone  is  of  many  shades:  blue,  greenish-bkie,  pink,  reddish, 
brown-gray,  and  grayish-black,  these  being  the  coloi's  of  the  feldspar,  the  mineral  in  which  is  found  the  change,  if 
there  be  any.  This  turns  liver-brown,  rusted- red,  yellow  or  white;  often  the  whitening  of  the  feldspar,  with  the 
white  look  of  the  quartz,  causes  the  bush-surface  to  appear  almost  white.  The  hornblende  seems  less  frequently 
affected,  turning  green  and  rusty  brown.  Some  of  the  Quincy  stone  has  stood  for  years  without  any  vei-y  noticeable 
change  of  color.  Perhaps  the  Boston  custom-house  shows  best  in  one  building  the  differences  iu  the  weathering, 
the  color  remaining  unchanged  in  somecases,  in  others  havingbecoine  a  deej)  brown,  differing  in  the  sej)arate  l)locks, 
and  even  in  different  ends  of  the  same  block. 

The  light  granites  (Halloweli,  Concord,  etc.)  have  naturally  not  changed  nuich  in  color,  nor  have  the  buildings 
been  standing  long.  The  principal  change  observed  seems  to  consist  iu  a  dull  whitening  of  the  feldspar,  and  an 
occasional  rusting  of  that  mineral  to  a  yellow  color.  The  white  granite  from  the  vicinity  of  Chelmsford,  which  was 
used  so  extensively  in  Boston  fifty  to  sixty  years  ago,  shows  almost  universally  in  the  old  bnildiugs  a  change  in 
the  feldspar  to  a  honey-yellow ;  this  is  perhaps  in  part  due  to  the  fact  that  almost  all  this  granite  was  then  quarried 
from  loose  bowlders,  and  of  inferior  quality  to  that  obtained  from  ledges.  This  can  be  seen  iu  the  .Massachusetts 
general  hospital,  the  central  part  of  which — erected  in  ISIS- 21,  of  stone  derived  presumably  from  bowlders — shows 
the  yellow  weathering,  while  the  wings,  of  stone  quarried  iu  ISIO,  are  almost  unchanged  (the  garnets  scattered 
through  some  of  the  old  stone  have  not  changed) ;  part  of  this  difference  may  be  due  to  the  difference  in  the 
date  of  erection. 

A  red  granite  from  Gloucester  has  not  rusted  and  faded,  but  it  has  been  but  little  used  in  the  city. 

The  marble  l)uildings  have  not  been  standing  long  aud  do  not  generally  show  a  perceptible  change,  except  in 
the  blackening  and  roughness  of  the  surface.  The  veined  ornamoaital  marbles  when  exposed  out  of  doors  have 
generally  suffered  by  the  removal  of  the  softer  parts  of  the  veins.  This  is  notably  shown  in  the  pedestals,  of  veined 
serpentine  marble,  of  the  two  statues  in  front  of  the  city  hall — one  erected  onlj-  four  the  other  some  twenty-five 
years  ago.  The  calcite  veins  in  the  serpentine  have  become  roughened  by  the  weather,  aud  cracks,  which  widen 
so  that  pieces  fall  out,  often  form  along  them ;  this  is  nuich  more  marked  on  the  flat  surfaces.  Tlae  green 
Roxbm-y,  Vermont,  serpentine,  iu  consideration  of  its  twenty-five  years'  exposure,  has  stood  the  weather  well.  The 
green  seri)entine  used  in  one  building  has  crumbled  on  the  surface  like  sand. 

The  red  and  yellow  sandstones  used  so  extensively  in  the  city  vary  iu  character  so  greatly,  even  iu  the  same 
building,  that  it  is  difficult  to  make  general  statements.  jMany  years  back  a  great  amount  of  red  sandstone  from 
the  Connecticut  valley  aud  elsewhere  was  bi'ought  to  Bostou,  and  can  now  be  seeu  in  many  of  the  older  brick 
houses  ;  it  was  generally  coarsely  stratified,  and,  moreover,  was  laid  up  with  the  stratification  or  layers  perpendicular 
instead  of  horizontal,  the  consequeuce  of  which  has  been  a  frequent  cracking,  opening,  and  falling  off'  of  pieces. 
Where  sandstone  ]>illars  were  thus  made,  it  can  often  be  seen  how  the  split  began  at  the  bottom,  where  the  free 
edges  of  the  layers  were  exposed  and  worked  up.  The  introduction  of  better  and  more  homogeneous  stoiu;  from 
the  <]uarries  of  the  valley,  from  New  Jersey,  and  from  the  ])rovinces,  aud  greater  care  by  the  builder,  hare  largely 
done  away  with  this;  yet  still  cases  of  scaling  off'  are  seen.  The  other  change  in  the  red  sandstones  has  been  in 
the  depth  of  the  red  color. 

The  yellow  sandstones  of  different  shades  from  Xew  Brunswick,  Nova  Scotia,  and  northern  Oliio  have  been 
very  variable  in  their  character,  the  same  quarries  furnishing  ai)parently  both  good  aud  bad  stones.  None  but 
homogeneous  sandstones  of  this  class  have  been  in  general  use.  and  there  have  been  two  main  changes  by 
weatheriug,  exfoliation,  aud  falling  off'  of  pieces,  owing  to  incohereucy  of  the  particles,  giving  the  stone  a  rough 
.tppearance :  and  also  rusting  of  the  iron  in  tlie  stone.  The  latter  has  been  most  noticeable,  and  occurs  either  by  a 
unilorin  change  of  color  iu  the  whole  block  of 'stone  or  only  in  patches;  or  else  there  are  pai-allel  layers  in  the 
stone,  some  of  which  rust  while  others  ilo  not ;  and  consequently  when  the  face  of  the  stone  is  cut  across  these 
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layers  wo  liavc  rusty  bauds  crossing  it  at  intervals.  This  can  bo  seen  very  markoilly  in  some  of  tlio  buil(linf>s  of 
the  city,  and  i)oor  selection  of  the  stone  must  bo  partly  the  cause.  In  many  buildings,  however,  the  yellow  sandstone 
has  stood  unchanged;  a  good  example  of  this  is  the  Washington  buihling,  of  Nova  Scotia  stone,  erected  over 
twenty  years  ago. 

Occasional  changes  of  color  in  slated  roofs  are  observable  in  tlie  city,  osi>o<'ially  in  the  green  .slate,  which  often 
changes  to  a  yellowish-red.  The  black  slates  have  rusted,  especially  in  buildings  wliore  cheap  slate  has  been  used, 
and  the  purple  slate  changed  to  reddish;  but  these  seem  rare.  The  Bolton  mica-schist,  having  hard  (luartziferous 
tongues  in  the  softer  rock,  has  worn  down  by  the  passing  feet,  leaving  those  tongues  in  relief  in  peculiar  shapes. 

Movements  of  the  ground  have  occasionally  occurred,  especially  in  the  older  streets,  cracking  the  sills,  and  in 
some  cases  two  motions  in  opposite  directions  appear  to  have  affected  one  bloek  of  stone,  cracking  it  twice. 

liRIDGEPORT,  CONNECTICUT. 

Portland  browustone  is  the  material  usually  employed  in  Bridgeport  for  the  better  class  of  stoue  construction. 
Gneiss  from  Greenwich,  and  granite  to  a  limited  extent,  are  used  for  the  same  purposes.  The  foundations  and 
underpinnings  are  of  gneiss  from  the  local  quarries.  A  long  line  of  wooden  wharves  along  the  waterfront  is 
backed  with  stone  walls  of  very  rough  masonry  built  of  the  gneiss  from  local  quarries.  The  west  api)roach  to  the 
Central  bridge  across  the  harbor  is  faced  with  cut  stone  with  a  dressed  granite  coping.  The  intermediate  piers  and 
draw-pier  are  built  of  the  same  material.  The  approach  is  300  feet  long  and  41  feet  wide.  The  railroad  draw-pier 
and  east  abutment  are  built  of  Greenwich  stone.  Bridgeport  harbor  and  Black  Rock  harbor,  both  within  the  city 
limits,  have  each  an  extensive  breakwater,  the  first  of  stone  quarried  a  little  north  of  Lyme  on  the  Connecticut  river, 
a  quarry  not  now  operated.  There  is  a  substantial  wall,  over  half  a  mile  in  length,  of  stoue  from  local  quarries. 
The  streets  are  but  little  paved  with  stone ;  the  material  used  is  trap-rock  from  New  Haveu.  Many  of  the  sidewalks 
are  paved  with  North  River  blue-stone,  and  the  curbs  are  of  tiie  same  material,  witli  some  gneiss. 

BURLINGTON,  IOWA. 

Most  of  the  limestone  quarried  in  Burlington  disintegrates  and  exfoliates  on  protracted  exposure  to  the  weather 
and  to  the  action  of  frost.  It  appears,  however,  to  be  tolerably  durable  when  protected  as  in  underground  work. 
This  imperfection  of  the  si  one,  the  cost  of  transporting  better  building  stoue,  and  the  cheapness  of  lumber  and 
brick — the  city  having  access  to  extensive  lumber  regions  ou  the  Mississippi  river,  which  is  the  natural  route  of 
communication  with  the  northern  pineries — have  very  much  restricted  the  use  of  stone.  The  banks  of  the 
Mississippi  in  this  region  are  covered  with  loess  or  rearranged  drift  material  suitable  for  the  manufacture  of 
brick.  This  has  also  had  its  effect  in  preventing  the  use  of  stone  as  a  building  material.  There  are  no  natural 
obstacles  to  the  use  of  heavy  building  materials.  The  substratum  which  is  found  at  a  limited  depth  being  formed 
more  or  less  with  compact  limestones,  the  glacial  drift  and  calcai-eous  clays  forming  the  superficial  .soil  are 
themselves  so  compact  and  firm  as  to  largely  ob\iate  the  necessity  of  paving  the  streets.  The  city  sewers  are  the 
most  important  works  in  which  stone  is  employed.  They  are  mainly  con.structod  of  limestone  quarried  within  the 
city  limits,  either  by  quarrymeu  in  temporary  quarries,  or  by  contractors  iu  grading  streets.  There  are  some 
sidewalk  pavements  of  limestone  flagging  from  Sagetowu,  Illinois,  and  ]\Iount  Pleasant,  Iowa. 

CAMBRIDGE,  MASSACHUSETTS. 

The  materials  employed  for  the  better  class  of  construction  in  Cambridge  are  Quincy,  Rockport,  and  Concord 
granites,  Somerville  diabase  or  trap,  Somerville  slate,  and  Roxbury  conglomerate.  The  foundations  are  of  slate 
from  the  Somerville  quarry,  and  diabase  from  the  same  jdace,  with  some  granite  from  Rockport  and  Quincy. 
The  underpinnings  are  built  of  granite  from  Rockport,  Concord,  and  Spruce  Head,  in  Maine.  The  soldiers' 
monument  on  the  common  is  built  of  Mason,  New  Hampshire,  granite.  For  posts,  the  Souiorville  diabase,  and 
Rockport,  Quincy,  and  Concord  granites  have  been  extensively  used.  In  the  sewers  the  Somerville  slate  has  been 
employed  for  the  sides,  and  slate  and  granite  for  the  top.  For  the  stones  at  the  entrance  to  the  catch-basin 
Rockport  granite  and  North  River  blue-stone  have  been  used.  There  are  no  stone  bridges  of  large  size.  In  the  sea- 
walls about  East  Cambridge  the  Somerville  diabase  has  been  largely  used.  There  are  about  a  hundred  miles  of 
graded  streets  in  this  city,  and  about  2  miles  are  paved  with  granite  chiefly  from  Quincy ;  three-quarters  of  a  mile  is 
jiaved  with  cobble-stones.  A  few  of  the  sidewalks  are  paved  with  the  North  River  blue-stone ;  the  curbs  are  of 
Rockport  granite  with  a  very  little  blue-stone. 

CAMDEN,  NEW  JERSEY. 

The  materials  used  for  stone  construction  in  Camden  are,  for  foundations  and  underpinnings,  gneiss  from  the 
quarries  near  Chester,  Pennsylvania,  and  sandstone  Irom  Croonsburg,  Now  Jersey.  For  the  better  class  of  stone 
construction  serpentine  from  Dehnvaro  county,  Pennsylvania,  Vermont  marble,  Trenton  freestone,  Connecticut 
brownstone,  and  Ohio  sandstone  are  used.     Philadelphia  pressed  bricks  are  the  material  chiefly  used  in  the  walls 
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of  buildings.  The  Oliio  sandstone,  used  to  a  limited  extent,  is  well  esteemed  here.  Berea,  Ohio,  stone  was  nscd  in 
the  constructiou  of  the  court-house.  The  serpentine  tends  to  crumble  and  split  in  winter,  and  breaks  under  heavy 
pressure.  The  streets  are  lar{j:ely  paved  with  stone,  and  in  the  portions  which  are  paved  with  rectangular  blocks 
Connecticut  stone  is  used.  Much  of  the  pavement  is  cobble-.stone  from  the  Delaware  river  above  Trenton,  but 
there  is  but  little  stone  sidewalk  i)avemeut,  brick  being  the  material  mostly  used  for  sidewalks.  Slate  from  Lehigh 
county,  Pennsylvania,  is  used  to  some  extent  for  this  purpose,  and  also  trap-rock  quarried  near  Lambertville ;  the 
curbs  are  of  Connecticut  granite. 

CANTOi«r,  oniu. 

Canton  is  situated  but  a  few  miles  from  the  important  and  extensive  stone  quarries  located  on  the  Massilloa 
sandstone  at  Massillon.  It  is  almost  the  only  material  used  in  stone  construction  in  this  city.  In  a  few  instances, 
where  very  tine  carving  and  finishing  were  desired,  Berea  and  Amherst  sandstones  were  used,  as  the  Massillon 
stone  is  too  coarse-grained  to  answer  well  for  these  puri)oses.  There  are  but  four  or  five  buildings  in  Canton 
entirely  of  stone;  a  few  have  fronts  of  stone  as  high  as  the  second  stoi'y,  and  quite  a  number  have  much  stone  in 
their  composition  in  the  way  of  corners  aud  heavy  caps  and  sills.  The  stone  sidewalk  pavement  is  almost  entirely 
of  Berea  sandstone.  The  Massillon  sandstone  is  not  often  found  in  layers  of  convenient  dimensions  for  paving 
flags.     The  streets  are  largely jiaved  with  stone,  cobblestones  from  the  drift  near  the  city  being  used. 

CEDAR  EAPIDS,  IOWA. 

The  stone  from  the  local  quarries  is  practically  worthless  for  purjioses  of  construction,  and  the  freight  is  such 
on  the  Anamosa  limestone  as  to  render  it  too  costly  to  compete  with  brick  and  timber.  Much  of  the  Auumosa 
material  is  objectionable  on  account  of  lack  of  strength  aud  durability.  The  Farley  stone  is  better,  being  more 
uniformly  good,  but  the  cost  of  sbiijmeut  pi'events  its  extensive  use.  Some  stone  has  been  moved  from  uear  Mount 
Vernon  to  Cedar  Eapids  within  the  last  year  or  two.  In  some  cases  builders  have  placed  Auamosa  limestone  on 
edge  in  caps,  sills,  corners,  etc.,  of  brick  buildings  with  the  result,  which  might  have  been  foreseen,  of  causing  its 
gradual  exfoliation  and  separation  iuto  extremely  thin  laminse.  Much  of  the  stone  is  indeed  unfit  for  curbstones  on 
account  of  its  tendency  to  exfoliate  on  exposure.  The  piers  of  one  or  two  bridges  across  the  Cedar  river  are  of 
limestone  from  Auamosa.  Maguesiau  limestone  of  ISTiagara  age,  quarried  at  Stone  City,  Jones  countj',  Iowa,  was 
used  in  the  construction  of  the  Carpenter  block.  Third  Ward  school-house,  city  jail,  and  post-ofiice.  There  are  no 
other  important  stone  structures.  Caps,  sills,  water-tables,  etc.,  are  of  Auamosa  limestone ;  the  bases  for  monuments, 
and  a  few  curbstones,  are  from  Farley,  although  the  Auamosa  limestone  is  also  used  to  some  exteut  for  these 
purposes.  The  streets  are  not  paved ;  there  are  a  few  blocks  having  stone  sidewalk  pavements  of  Anamosa 
limestone ;  curbs  are  of  Anamosa  and  Farley  limestones. 

CHATTANOOGA,  TEI^NESSEE. 

In  the  city  of  Chattanooga  stone  is  just  coming  to  be  used  to  a  considerable  extent  for  purposes  of  construction. " 
In  the  valley  where  the  city  is  located  there  are  two  formations  of  Lower  Silurian  age,  the  Nashville  and  Trenton, 
and  the  Kjiox  or  Quebec  dolomite.  The  latter  has  been  used  to  some  extent,  but  is  rather  cherty,  though  some  of 
its  courses  approach  marble  in  quality.  The  stone  chiefly  used  is  that  classed  by  Professor  Salibrd  as  the  Maclure 
limestone,  from  its  large  fossil,  Macluria  magna.  There  are  several  quarries  of  this  stone  in  the  vicinity  of  the  city. 
The  old  quarry  near  the  Chickamauga  station,  of  what  was  called  by  the  soldiers  Chattanooga  marble,  is  in  Georgia, 
and  is  objectionable  on  account  of  having  seams  in  it  which  cause  it  to  disintegrate  by  the  action  of  frost. 

The  pillars  of  the  Union  depot  arc  built  of  this  stone,  but  in  additions  which  were  made  to  the  building  the 
material  was  rejected  aud  that  from  a  local  quarry  was  used.  The  growth  of  Chattanooga  has  been  very  rapid,  and 
brick  has  been  chiefly  employed  for  fronts,  but  stone  is  growing  daily  more  and  more  importaut  as  a  material  for 
construction.  The  pillars  and  ornamental  parts  of  the  court-house  are  of  Knoxville  marble,  the  basement  of  local 
stone.  The  only  private  residence  entirely  of  stone  is  of  a  common  limestone  from  local  quarries.  This  stone  is 
largely  used  for  steps,  caps,  sills,  and  other  trimmings ;  it  is  also  much  used  for  foundations.  The  front  of  the  old 
])ost-office,  now  occupied  by  the  offices  of  the  Cincinnati  Southern  Railroad  Company,  is  of  a  yellow  sandstone  from 
the  line  of  the  Alabama  Southern  railway.  It  is  soft  when  first  quarried,  and  easily  wrought,  but  becomes  hard  on 
exposure  and  resists  the  action  of  the  weather  quite  well.  It  is  easy  to  get  good  foundations  in  Chattanooga,  as 
limestone  usually  lies  near  the  surface.  There  are,  however,  marshy  places  that  have  been  filled  in,  but  a  few  feet 
of  digging  reaches  the  srtone.  Rolling-mills  aud  blast-furnaces  all  have  solid  foundations  of  stone.  The  front  of 
the  First  National  bank  is  built  from  stone  from  a  local  quarry.  The  quarries  from  which  material  for  foundations 
and  underpinnings  are  obtained  are  situated  from  2  to  8  miles  from  the  city.  The  streets  are  macadamized  with 
this  same  material,  and  there  is  some  stone  sidewalk  pavement  of  limestone  from  local  quarries,  with  curbs  of  the 
same  material.     Piers  of  all  the  bridges  in  the  vicinity  are  constructed  of  this  limestone. 
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CHELSEA,  MASSACHUSETTS. 

Tlieie  are  only  two  buildings  iu  Chelsea  eutirelj-  of  stone  (the  material  used  is  what  is  called  "  inortar-stoue"), 
and  two  have  stone  Jionts.  Those  entirely  of  stone  are  built  of  a  calcareous  rock  found  iu  the  viciuity.  There  are 
two  fronts  of  Cape  Ann  granite.  The  foundations  and  underpinnings  are  of  Cape  Ann  and  Quincy  granite.  But 
few  of  the  streets  are  paved  with  stone,  and  the  material  used  is  Cape  Ann  and  Quincy  granite.  The  sidewalks 
are  not  paved  with  stone;  curbs  are  of  Cape  Ann  granite. 

CHESTER,  PENNSYLVANIA. 

The  only  stone  exposed  iu  thevicinityof  Chester  is  the  gneiss,  on  which  there  are  several  quarries  of  considerable 
importance;  these  quarries  furnish  almost  all  the  stone  for  building  puri>oses  in  the  city.  In  the  bridge  abutments, 
however,  .some  Port  Deposit  gneiss  is  used  in  combination  with  the  gneiss  quarried  in  the  vicinity.  The  streets  are 
paved  with  stone  to  a  limited  extent,  the  material  used  being  cobbles  from  the  Delaware  river  and  rubble  from  the 
gneiss  (quarries  iu  the  vicinity.  Stone  is  but  little  used  for  sidewalk  i)av('ments,  brick  being  ordinarily  employed 
for  this  purpose.    In  such  sidewalks  as  are  paved  with  stone  the  North  Kiver  blue-stone  is  used. 

CHICAGO,  ILLINOIS. 

By  J.  S.  F.  Batchkn. 
LIMESTONE. 

The  principal  stone  used  in  construction  iu  Chicago  is  the  Niagara  limestone.  The  city  is  su])plied  with  this 
stone  from  the  various  quarries  located  around  Lemont,  Cook  county.  It  is  brought  to  the  city  by  means  of  canal- 
boats  and  is  unloaded  at  the  docks  of  the  various  quarry  companies  by  means  of  horse  or  steam-power  derricks. 
It  is  also  brought  from  Bedford,  Indiana. 

The  material  is  used  as  building,  dimension,  and  rubble  stone.  Tiie  tirst  is  used  iu  buildings  as  cut  stone,  and 
is  of  the  best  quality.  The  dimension  stone  is  of  an  inferior  quality,  yellowish,  and  generally  harder  than  that 
used  for  building  purposes,  and  is  used  for  vault  covei's,  flagging,  curbing,  and  sawed  window-sills;  roof-coping 
is  made  from  a  variety  of  this  stoue  varying  from  li  To  3  inches  in  thickness.  This  quality  of  stone  frequently 
contains  nodules  or  layers  of  tlint,  which  occasion  some  ^rouble  in  working;  in  other  places  it  assumes  a  siliceous, 
even  llinty,  character.    This  and  its  yellowish  color  do  not,  however,  lessen  its  value  for  the  above-named  purposes. 

The  stone  used  for  rubble  is  generally  of  the  second  class,  although  frequently  first-class  stone  too  small  for 
building  purposes  is  used.  This  quality  is  the  only  stoue  used  iu  the  city  for' foundations.  The  stone  when  sold  to 
contractors  is  in  large  blocks  or  slabs;  these  are  broken  into  suitable  pieces  for  cutting  by  means  of  hand-churn 
drills,  with  which  holes  3  or  4  inches  in  depth  and  from  4  to  5  inches  apart  are  made  in  the  stone,  and  the  separation 
is  made  by  use  of  wedges  and  feathers.  Frequently  the  stone  is  stunned  here  and  there  by  the  pressure  of  the 
shoulder  of  the  steel  wedges.  This  part,  although  generally  seeming  as  perfect  as  the  rest  of  the  stone,  under 
atmospheric  influences  frequently  scales  or  drops  off  and  is  condemned,  when  it  is  really  the  fault  of  the  handling. 

The  Lemont  limestone  is  known  to  some  architects  as  Joliet  limestone,  but  with  no  valid  reason,  as, 
although  there  are  a  number  of  limestone  quarries  at  Joliet,  the  stone  which  supplies  Chicago  is  from  Lemont,  Cook 
county,  excepting  occasionally  when  cut-stone  contracts  are  let  to  the  state  penitentiary,  when  the  stone  used 
there  comes  from  that  locality.  In  letting  contracts  the  stone  of  any  ])articular  quarry  is  seldom  specified,  but  is 
referred  to  as  the  best  quality  of  Joliet  or  Lemont  limestone  ;  the  stoue  from  the  diflereut  quarries  ditfers  very 
slightly,  if  at  all,  that  from  several  of  the  quarries  having  a  yellowish  color.  The  stone  used  in  the  construction  of 
the  county  part  of  the  court-house  is  from  the  lighter-colored  stone. 

The  limestones  of  Cook  county  harden  u])on  exposure  to  the  atmosphere  for  any  length  of  time,  and  are  easiest 
worked  when  newly  quarried.  The  stone  also  becomes  slightly  yellowish  with  age,  the  softer  varieties  being  always 
the  wliitest,  while  those  which  have  a  tendency  to  hardness  have  generally  a  slight  yellowish  or  cream  color.  Any 
stones  which  arc  very  hard  to  work  are  made  much  softer  by  soaking  them  in  water  for  some  time,  or  even  by 
throwing  water  on  the  stone.  The  Lemont  quarries  furnished  the  first  stone  used  iu  construction  in  this  city, 
and  for  the  length  of  time  it  has  been  in  use  seems  to  stand  atmos])heric  influences  and  sudden  changes  of 
temperature  A'ery  well,  although  the  stone  of  some  buildings  has  a-  tendency  to  scale  off  here  and  there,  more 
especially  the  stone  cut  entii'cly  by  hand  in  structures  which  have  been  built  for  some  length  of  time,  which 
may  probably  be  ac^counted  for  on  the  following  hyi)othesis,  viz :  the  stone  when  giVen  to  the  workmen  to 
dress,  after  being  drafted  is  pointed,  then  axed,  and  then  bush-hanimered,  the  two  latter  tools  weighing  from 
8  to  12  pounds,  and  when  used  jirobably  striking  a  blow  of  from  1.30  to  200  jiounds  at  least,  so  that  the  part  on 
which  these  tools  have  been  used,  although  seemingly  as  perfect  as  the  rest  of  the  sfone,  is  probably  stunued  tc 
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tlie  (It^)!!!  of  from  oue-sixtcenth  to  oue-eightli  of  au  inch,  and  even  as  deep  as  one-quarter  of  an  inch,  wbicli  only 
rocjuires  dme  and  atuiosplieric  influences  to  cause  itto  scale  or  drop  oft',  showing  a  ragged  surface;  tliis  theory  has 
been  streugtheued  by  the  fact  that  stones  in  which  the  face  has  been  sawed  by  machinery  never  show  the  slightest 
tendency  to  scale,  while  those  dressed  with  tooth-ax  and  bush-hammered  generally  scale  oft',  though  sometimes  very 
slightly.  There  are  in  tiiis  city  about  40  cut-stone  yards,  of  whom  about  one-half  use  machinery,  as  saws  and 
rubbing-beds. 

This  limestone  is  uever  polished.  The  slightly-yellowish  color  which  the  stone  takes  after  years  of  exposure, 
aud  which  the  poorer  varieties,  those  which  are  used  for  vault  covers,  flagging,  and  window-sills,  have  when  quarried,' 
are  probably  caused  by  sulphide  of  iron,  this  brilliant  mineral  being  frequently  found  in  the  natural  seams  aud 
crevices,  and  between  the  ditferent  strata  of  stone ;  light  greenish  veins  are  frequently  noticed  in  the  stone  similar 
to  the  veins  in  white  marble. 

Quarries  of  this  stone  (Lemont  limestone)  at  Bridgeport  aud  along  the  western  city  limits  produce  large 
quantities  of  excellent  quicklime. 

In  laying  the  water  aud  sewer  i)ipes  in  this  part  of  the  city  the  rock  has  frequently  to  be  blasted  to  enable  the 
pipes  to  be  laid  to  a  sufficient  depth  to  protect  them  from  the  frost.  About  two-thirds  of  the  stone  used  for  sidewalks 
is  dressed  by  means  of  steam-planers.  A  large  amount  of  other  stone-cutting,  such  as  moldings  on  cornices,  etc.,  is 
done,  by  means  of  machinery. 

Oolitic  limestone. — Blue  oolitic  limestone  from  Bedford,  aud  a  buft'-colored  oolitic  limestone  from  Avoca, 
Lawrence  county,  Indiana,  have  been  used  somewhat  in  the  city  within  the  last  few  years.  When  stone  was 
selected  for  the  construction  of  the  city  part  of  the  new  court-house,  the  choice  was  finally  awarded  to  this  stone, 
and  its  being  used  iu  the  city  hall  immediately  led  to  its  use  in  a  number  of  other  buildings  in  the  city.  The  buff 
oolitic  limestone  from  Avoca  is  not  used  so  frequently  as  the  blue  oolitic  from  Bedford,  in  the  same  county,  but 
this  maybe  accounted  for  by  the  fact  that  the  latter  was  used  in  the  construction  of  the  new  city  hall.  When  first 
built  the  structures  iu  which  either  of  these  two  stones  (blue  or  buft'  oolitic  limestone)  were  used  looked  very  well, 
but  in  a  short  time  they  became  dark  aud  dirty  looking,  more  especially  the  buildings  in  the  business  or  commercial 
part  of  the  city. 

Sandstone. — The  sandstone  kuown  by  the  general  name  of  Waverly  sandstone  or  Ohio  freestone  is  brought 
to  the  city  from  the  various  quarries  at  Berea,  Columbia,  Berlin,  Amherst,  Waverly,  and  other  places  in  the  state  of 
Ohio,  and  is  used  in  some  of  the  largest  structures  in  the  city.  That  from  Berea  and  Amherst,  of  a  bluish-gray 
color,  is  very  largely  used  in  the  mills  and  factories  of  the  city  for  grindstones.  What  is  known  as  blue  Columbia  ■ 
sandstone,  from  Columbia,  Ohio,  although  furnishing  one  of  the  finest  building  stones  used  in  the  city,  is  remarkable 
for  the  rapidity  with  which  it  will  become  stained  with  rust  (ferric  oxide).  lii  sawing  the  stone  into  slabs  the  greatest 
care  is  necessary ;  the  sawing  of  the  blocks  is  generally  begun  early  iu  the  day,  so  that  they  can  be  sawed  entirely 
through  without  stopping ;  when  taken  from  under  the  saw-blades  the  cut  which  the  saws  have  made  is  well 
washed  with  clean  water.  When  the  stone  was  first  used  in  the  city,  or  when  sawed  by  parties  unacquainted 
with  this  peculiarity,  the  saws  were  often  allowed  to  remain  at  rest  between  the  slabs  over  night ;  when  the  slabs 
were  removed  and  opened  up,  a  stain  of  iron  rust  the  full  length  and  breadth  of  the  saw  blade,  and  which 
penetrated  the  stone  from  one-third  to  one-half  of  an  inch,  was  found,  which  could  only  be  removed  by  cutting  out 
the  part  stained.  The  laying  of  a  wet  chisel  or  any  piece  of  wet  iron  on  the  stone  for  a  few  hours  is  sufficient  to 
cause  a  similar  stain. 

Sandstone  from  Buena  Vista,  Ohio,  has  beeu  used  in  the  construction  of  the  Chicago  custom-house,  and  for  a 
number  of  other  buildings  in  the  city.  In  the  custom-house  the  stone  contains  large  numbers  of  spots  of  iron 
pyrites,  resembling  those  found  iu  Aux  Sable  stone.  They  are  removed  by  cutting  out  the  spot  with  a  chisel  and 
then  filling  the  cavity  with  a  mixture  of  stone  dust  and  liquid  shellac,  which  very  soon  falls  or  crumbles  out, 
leaving  the  original  cavity.  The  stone  also  stands  exposure  very  poorly,  splitting  or  falling  off  in  large  scales 
or  flakes  and  crumbling  away  until  the  original  sharp  outline  is  completely  lost;  the  scales  which  fall  off  have  the 
peculiarity  of  being  exactly  the  same  on  the  upper  and  lower  sides;  and  should  the  stone  be  what  is  known  as 
droved,  the  scale  follows  exactly  the  depressions  which  the  chisel  has  made.  Several  attempts  have  been  made  to 
coat  or  paint  the  stone  with  some  composition  which  would  protect  it  from  the  air,  but  have  not  been  very  successful. 

Sandstone  from  Aux  Sable,  Grundy  county,  Illinois,  is  used  somewhat  for  building  purposes.  It  is  of  a  light 
grayish-white  color,  and  is  very  easily  dressed — in  fact  the  easiest  of  any  used  in  the  city.  It  contains  large 
quantities  of  small  scales  of  mica.  The  stone  contains  sometimes  iron  pyrites;  the  iron  under  atmospheric  influences, 
and  especially  when  wet.  causes  the  stone  to  stain  with  iron  rust  wherever  the  pyrites  appear ;  if  the  stone  is 
protected  from  the  action  of  water  and  air  no  rust  stain  appears. 

A  number  of  buildings  have  been  constructed  in  which  this  stone  is  used,  together  with  Lemont  limestone,  as, 
for  instance,  caps  of  limestone  aud  the  keystone  of  Aux  Sable  sandstone.  The  contrast  afforded  by  the  two  stones 
lias  a  very  pleasing  effect.  Aux  Sable  stone,  when  crushed  to  a  fine  ])owder  and  mixed  to  a  thick  dough  with 
•water,  forms  a  very  good  fire-brick  lining  for  furnaces,  etc. 

Brown  or  mottled  sandstones,  from  Lake  Superior,  Michigan,  were  introduced  about  1870.  The  stone  is  geuerallj- 
■of  a  rich,  deep,  reddish-brown  color,  and  may  be  favorably  compared  with  the  brown  freestones  of  Connecticut  and 
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Ni'w  Jersoy.  There  are,  bowevcr,  some  exceptions,  the  stone  of  some  quarries  being  very  coarse  and  gritty,  and 
sonietinies  containing  flinty  pebbles  varying  in  weight  from  a  few  grains  to  two  or  three  ounces ;  these  are  generally 
very  loose,  and  when  struck  by  the  chisel  in  cutting  the  stone  fly  out,  leaving  a  cavity  which  has  to  be  filled  with 
a  mixture  of  brownstone  dust  iind  liquid  shellac.  The  variety  containing  these  pebbles  also  contains  luimbers  of 
cavities  or  pockets  filled  with  clay,  iron  ore,  or  a  reddish  clay,  which  with  water  forms  a  reddish  mud.  These 
defects  are  only  found  in  stone  from  particular  quarries,  and  can  be  altogether  avoided.  The  quarries  which 
principally  supply  the  city  are  those  at  Marquette  and  at  L'Ansc,  Jlichigan;  the  stone  since  its  introduction  has 
been  very  generally  used  and  is  well  liked.  A  peculiarity  of  Jlichigan  brown  sandstone  is  the  fact  that  the  stone 
from  almost  every  quarry  is  spotted  here  and  there  with  white  spots  (generally  round),  varying  in  size  from  the 
size  of  a  small  pea  to  12  or  IS  inches  in  diameter,  though  the  latter  are  not  very  frequent.  Various  means  have 
been  tried  to  color  the  spots  the  same  as  the  rest  of  the  stone,  but  without  success,  as  whatever  is  used  is  soon 
washed  out  when  exposed  to  the  weather.  These  .spots  appear  to  be  of  exactly  the  same  composition  as  the  rest  of 
the  stone,  with  the  exception  that  they  are  uncolored  and  appear  as  if  they  had  been  touched  by  a  drop  or  globule 
of  some  oil  which  had  pi-eveuted  the  adhering  of  the  coloring  matter  which  had  colored  the  rest  of  the  stone;  in 
this  they  resemble  that  which  takes  place  in  obtaining  oleographs  of  the  different  oils,  as  in  Tomliusou's  cohesion 
figures. 

Within  the  last  two  or  three  years  stones  as  regularly  spotted  as  possible  to  obtain  have  been  used  as  a  building 
stone,  which  gives  the  building  a  mottled  red  and  white  appearance,  which  looks  very  well.  The  spots  seem  to  stand 
as  w^ell  as  the  colored  parts  of  the  stone. 

Brown  sandstones  from  Portland  and  Middlesex,  Connecticut,  and  from  New  Jersey,  are  used  in  a  number  of 
instances  but  not  in  large  quantities.  Those  of  Michigan  are  much  more  used.  The  cost  of  worJnug  all  the 
sand.stones  used  in  Chicago  during  frost  is  double  what  it  cost  to  dress  the  same  stone  during  warm  weather — as 
the  stone  which,  during  warm  Aveather,  is  a  freestone  and  very  easily  dressed,  under  the  influence  of  frost  becomes 
hard,  dense,  and  tough,  becoming  like  lead.  Should  the  weather  be  very  cold  the  cutting  of  the  stone  is  entirely 
discontinued.  Ko  matter  how  dry  it  may  be  the  advent  of  frost  causes  it  to  become  harder  and  tougher  in  working. 
The  frost  does  not  appear  to  have  any  jjermanent  effect,  as  on  the  return  of  warm  weather  it  again  resumes  its 
normal  api)earance.  Machinerj-  is  not  used  at  all  in  the  dressing  of  sandstone  excepting  to  saw  it  into  4-,  (5-,  or  8-inch 
slabs. 

Gra:nites. — Granites  are  pretty  generally  used  for  ornamental  purposes,  as  for  columns,  i)ilasters,  monuments, 
iind  in  one  or  two  instances  for  sidewalks ;  but  there  is  only  one  building  constructed  entirely  of  granite  in  the  city — 
that  of  the  Chamber  of  Commerce— and  one  other  constructed  with  granite  front.  Those  principally  used  are  blue  or 
grayi.sh  granite  from  Aberdeen,  and  a  reddish  granite  or  syenite  from  Peterhead,  Aberdeenshire,  Scotland ;  granites 
largely  used  for  monuments  and  columns  and  cajjs  from  the  Chicago  and  Wisconsin  Granite  Company,  Waterloo, 
Jefierson  county,  Wisconsin;  the  Westerly  Granite  Company,  Westerly,  Phode  Island;  from  the  quarries  af  Fox 
island  and  Hallowell,  Maine,  and  from  Henrico  county,  Virginia,  and  Moundville,  Marquette  county,  Wisconsin. 
iJone  of  these  granites  are  used  in  any  large  quantity,  but  only  here  and  there,  excepting  those  of  Fox  island  and 
Hallowell,  Elaine,  which  are  used  in  the  Court-house  and  the  Chamber  of  Commerce  buildings. 

Maebles. — The  marbles  of  Rutland,  Vermont,  are  largely  used  in  interior  work,  as  mantels^  tiles,  etc.,  together 
with  red  marbles  from  Tennessee,  ^Mexican  onyx,  Belgium  black  from  Brussels,  and  several  marbles  from  Italy. 

All  the  prominent  buildings  of  Chicago  have  been  erected  since  the  fire  of  October  9,  1S71,  and  are  therefore 
comparatively  new. 

In  using  the  stone  from  the  Lemont,  Cook  county,  quarries  it  is  brought  to  the  city  during  the  summer  in  large 
quantities,  so  as  to  be  seasoned  before  the  approach  of  frost.  Thousands  of  dollars'  worth  of  this  stone  are  lost 
annually  to  conti-actors  who  have  purcha.sed  stone  which  has  been  quarried  too  late  (or  what  is  known  to  the  trade 
as  greenstone),  and  which  a  sudden  sharp  frost  causes  to  (;rack  and  burst  in  every  direction,  and  making  it 
worthless  for  any  purpose.  When  the  stone  is  once  seasoned  no  amount  of  cold  has  any  eflect  on  it.  In  some 
instances  if  the  stone  is  not  disturbed  tUl  warm  weather  the  cracks  appear  to  close  up. 

Stone-^voek  op  some  of  the  prominent  public  and  private  buildings. — The  courthouse  consists  of 
two  parts,  the  county  part  and  the  city  part.  The  county  part  is  chiefly  constructed  of  Lemont  limestone.  The 
columns  and  other  granite  work  are  of  Fox  Island,  Maine,  granite.  In  the  construction  of  the  city  part  Bedford, 
Indiana,  oolitic  limestone  was  used;  the  foundations  are  of  Lemont  limestone;  columns  and  other  gi'anite  work 
of  Fox  Island,  Maine,  granite.  The  interior  ornamental  stonework  is  chiefly  of  marble  from  Rutland,  Vermont. 
Cook  County  hospital  is  constructed  of  Lemont  limestone.  The  customhouse  and  post-office  building  is  of  Buena 
Vista  freestone  from  the  quarry  located  near  the  Ohio  river,  about  100  miles  above  Cincinnati ;  there  were  used 
467,445  cubic  feet  of  rough  Buena  Vista  stone ;  there  were  used  in  the  pier  foundations  48,731  cubic  feet  of  Lemont 
limestone ;  foundations  of  Lemont  limestone ;  the  stone  used  for  vault  covers  and  sidewalks  is  Maine  granite. 
John  B.  Sherman's  residence  is  of  blue  sub-Carboniferous  sandstone  from  Columbia,  Ohio;  foundations  of  Lemont 
limestone,  with  polished  columns  of  granite  from  Quincy,  ^Massachusetts.  The  Chamber  of  (\)mmerce  building 
has  a  .superstructure  chiefly  of  granite;  three  fronts  are  of  Fox  Island,  Maine,  granite,  and  the  rear  wall  is  of 
nallowell  granite;  foundations  of  Lemont  limestone.     The  Palmer  house  is  of  xVmherst,  Ohio,  sandstone;  Lemont 
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Hmestoue  foiuulations.  The  Mackiu  hotel  is  of  Amherst,  Oliio,  saiulstoue;  fouudatious  of  Lemont  limestone.  The 
Grand  Pacific  hotel,  on  the  block  bounded  by  Clark,  Jackson,  Qiiincy,  and  La  Salle  streets,  has  three  fronts 
of  Amherst,  Ohio,  stone ;  foundations  of  Lemont  limestone.  The  Sherman  house,  corner  of  Clark  and  Eandol))!! 
streets,  is  of  sandstone  from  Kankakee,  Illinois,  which  is  injuriously  affected  by  reason  of  the  iron  pyrites  in  its 
conii)osition-,  foundations  of  Lemont  limestone.  The  First  National  bank  has  marble  (counters  and  floor-tiling  of 
red  Tennessee  and  Eutland,  Vermont,  marble;  in  the  sui)erstru(!ture  blue  oolitic  limestone  from  Bedford  and  buff 
oolitic  sandstone  from  Avoca,  Indiana,  were  used;  the  foundations  are  of  Lemont  limestone;  the  granite  work  is 
of  Jonesboro',  Maine,  red  granite.  Saint  Luke's  hospital :  blue  oolitic  limestone  from  Bedford,  Indiana ;  foundations 
of  Lemont  limestone.  Saint  Paul  Universalist  church :  Lemont  limestone.  West  Side  water- works:  cut  stone  is 
Bedford,  Indiana,  oolitic  limestone;  foundations  of  Lemont  limestone.  North  Side  water- works :  rock-faced  with 
Lemont  limestone;  foundations  of  same  material.  Academy  of  Music:  Lemont  limestone.  Northwestern  Railway 
depot:  sandstone  from  a  quarry  belonging  to  this  road  on  lake  Huron  was  used;  foundations  of  Lemont  limestone. 
Haverly's  theater:  Lemont  limestone.  Depot  of  Chicago,  Eock  Island,  and  Pacific,  and  Lake  Shore  and  Michigan 
Southern  railroads  is  rock-faced  with  Lemont  limestone;  foundations  of  same  material.  The  Union  League 
club-house:  browu  sandstone  from  Springfield,  Massachusetts;  the  underpinnings  are  of  the  Bedford,  Indiana, 
blue  oolitic  limestone;  foundations  of  Lemont  limestone.  Central  Music  hall:  Lemont  limestone;  foundations  of 
same  material ;  the  interior  ornamentation  is  of  Eutland,  Vermont,  marble  and  Mexican  onyx;  the  polished  columns 
are  of  granite  from  Eed  Beach,  Maine,  and  Quincy,  Massachusetts.  In  the  Stephen  A.  Douglas  monument  the 
foundation  and  tomb,  tlie  coping,  sidewalk,  and  terrace  wall  are  of  Lemont  limestone ;  the  pedestals  and  other 
granite  work  of  Fox  Island,  Maine,  granite.  The  armory  of  First  Eegiment,  I.  N.  G.:  Lemont  limestone.  Office 
of  the  Chicago,  Burlington,  and  Quincy  Eailroad  Company,  corner  of  Franklin  and  Adams  streets :  Bedford, 
Indiana,  blue  oolitic  limestone;  foundations  of  Lemont  limestone;  sidewalks  of  the  latter  material;  white  Italian 
statuary  marble,  black  marble  from  Brussels,  Belgium,  and  red  Tennessee  marble  were  used.  Calumet  club-house: 
Bedford,  Indian  a,  limestone ;  foundations,  Lemont  limestone.  Chicago  university :  rock-faced  with  Lemont  limestone ; 
foundations  of  the  same  material.  A.  G.  Byram's  residence :  Avoca,  Indiana,  oolitic  limestone ;  foundations  of  Lemont 
limestone.  M.  L.  "Wilson's  residence :  Lemont  limestone  ;  foundations  of  same  material.  Block  of  residences  from 
1200  to  1210  State  street :  Amherst,  Ohio,  sandstone ;  foundations  of  Lenlout  limestone.  Store  302  west  Madison 
street:  Buena  Vista,  Ohio,  freestone;  foundations  of  Lemont  limestone.  Store  on  Wabash  avenue,  near  Van  Buren 
street:  Lemont  limestone.  Eesidence,  Adams  and  Lincoln  streets:  Lemont  limestone.  Eesidence  corner  of  Eush 
and  Illinois  streets:  Berlin,  Ohio,  sandstone;  foundations  of  Lemont  limestone.  Wickerson  residence:  Amheist, 
Ohio,  sandstone;  foundations  of  Lemont  limestone.  Eesidence,  549  and  551  west  Van  Buren  street :  Lemont  limestone 
and  granite  from  Peterhead,  Aberdeenshire,  Scotland ;  foundations  of  Lemont  limestone.  Eesidence,  Adams  street, 
near  Lincoln  street :  Lemont  limestone.  Williams  building,  Wabash  avenue  and  Monroe  street,  Amherst,  Ohio,, 
sandstone;  foundations  of  Lemont  limestone.  Taylor  building,  140 Monroestreet:  Bedford,  Indiana,  oolitic  limestone; 
foundations  of  Lemont  limestone.  Adams  building,  Adams  street  and  Wabash  avenue:  Amherst,  Ohio,  sandstone ; 
foundations  of  Lemont  limestone.  Eesidence  of  C.  P.  Libby :  brown  sandstone  from  Marquette,  Michigan ;  foundations 
of  Lemont  limestone.  Eesidence  of  W.  F.  Storey,  Chicago  Times,  in  process  of  construction :  blue  marble,  Pittsford, 
Vermont ;  foundations  of  Lemont  limestone.  Boise  block,  northeast  corner  of  State  and  Jladison  streets :  partly  of 
Lake  Superior  brownstone  and  partly  of  stone  from  the  bed  of  Oswego  river.  New  Tork;  the  two  kinds  of  brown 
sandstone  from  these  localities,  so  widely  distant  from  each  other,  are  so  much  alike  that  they  are  used  together 
indiscriminately ;  they  are  both  of  Potsdam  age ;  foundations  of  Lemont  limestone.  B.  P.  Moultou's  residence. 
Nineteenth  street  and  Prairie  avenue:  brown  sandstone  from  Middlesex,  Connecticut;  foundations  of  Lemont 
limestone.  Potter  Palmer's  residence :  ashlar  of  brownstone  from  Portland,  Connecticut,  and  granite  from  Marquette 
county,  Wisconsin ;  trimmings  of  Amherst,  Ohio,  sandstone ;  underpinnings  of  limestone  from  Trinity  bay,  Canada  ; 
foundations  of  Lemont  limestone.  Honors  block :  Lemont  limestone ;  Howland  block :  Cleveland,  Ohio,  sandstone ; 
foundations  of  Lemont  limestone.  Merchants'  building,  northwest  (corner  of  La  Salle  and  Washington  streets : 
Buena  Vista,  Ohio,  stone ;  foundations  of  Lemont  limestone.  Dore  block :  Buena  Vista,  Ohio,  sandstone ;  foundations 
of  Lemont  limestone.  Eeid  block :  Lemont  limestone.  Union  building,  southwest  corner  of  La  Salle  and  Washington 
streets:  sandstone  from  An  Sable,  Grundy  county,  Illinois;  foundations  of  Lemont  limestone.  Speed  block,  on 
Dearborn  street,  between  Madison  and  Washington  streets:  Bedford,  Indiana,  oolitic  limestone;  foundations  of 
Lemont  limestone.  Bookseller.s'  row:  Lemont  limestone.  Montauk  block :  Bedford,  Indiana,  oolitic  limestone; 
foundations  of  Lemont  limestone.  Grannis  block.  Dearborn,  between  Washington  and  Madison  streets:  Bedford, 
Indiana,  oolitic  limestone;  foundations  of  Lemont  limestone;  columns  of  gray  granite  from  Quincy,  Massachusetts, 
and  red  granite  from  Peterhead,  Aberdeenshire,  Scotland.  Borden  block,  northwest  corner  of  Dearborn  and 
Eandolph  streets :  Berlin,  Ohio,  sub-Carboniferous  sandstone ;  foundations  of  Lemont  limestone.  Eyerson  building, 
corner  of  Washington  avenue  and  Adams  street:  Bedford,  Indiana,  oolitic  limestone;  foundations  of  Lemont 
limestone.  Schufeldt  residence,  Dearborn  street  and  Lincoln  park :  green  serpentine  from  Chester  county, 
Pennsylvania;  foundations  of  Lemont  limestone.  This  is  the  only  building  in  Chicago  constructed  of  Chester 
county,  Pennsylvania,  serpentine. 
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CINCINNATI,  OniO. 

('iuciruiati  is  bmlt  on  groiuul  of  the  si'^at  limestoue  formation  which  takes  its  name  from  tiii-s  city,  and  which 
is  .sutticiontly  durabk'  for  fonnthitions  when  kei)t  below  the  surface  of  the  earth.  In  some  jilaces  in  the  city  the 
uround  is  unfavorable  to  heavy  buildinji',  as  the  shales  in  the  hill  slopes  give  way  under  heavy  pressure.  For  the 
better  class  of  stone  construction  sandstone  from  Portsmouth  and  the  Andierst  and  Berea  (piarries,  and  limestoue 
from  Davton  from  different  jioints  in  Iiuliana.  and  from  the  home  (juarries,  and  granite  from  Maine  and  from 
Missouri  are  used.  I'^or  foundations  and  underpinnings,  beside  the  limestone  (juarried  in  tlie  vicinity,  some 
limestone  from  Dayton  and  from  jyoints  in  Indiana,  and  freestone  from  the  vicinity  of  I'ortsmouth,  arc?  used.  The 
abutments  of  bridges  over  the  Ohio  river  are  built  of  limestoue  from  the  home  quarries  and  from  Dayton,  froui 
points  in  ln<liana,  and  sandstone  from  the  vicinity  of  Portsmouth.  The  streets  are  largely  paved  with  cobble-stone, 
but  many  of  the  streets  and  roadways  aie  macadamized  with  the  native  limestone.  There  is  considerable  stone 
sidewalk  ])avcment,  and  the  material  used  for  this  purpose  is  the  freestone  from  the  vicinity  of  Portsmouth;  also, 
to  a  limited  extent,  limestone  from  the  home  quarries  and  from  Dayton,  and  of  late  years  the  remarkably  eveu- 
bedded  limestone  of  the  Ilelderberg  formation  from  Greenfield,  in  Ilighland  county,  has  been  largely  used.  The 
following  are  some  of  the  principal  structures  in  Cincinnati,  with  the  stones  used  in  their  construction:  In  the 
custom-house,  limestoue  of  Niagara  age  and  granite  from  Missouri  and  from  Yinal  Haven,  Knox  county,  Maine, 
were  used;  in  Pike's  opera  house,  the  Gibson  house,  and  Shillito's  block,  freestone  from  Scioto  county  was  used; 
in  the  Sinton  building,  Trust  Company's  bank,  and  Johnson's  building,  freestone  from  Eockville,  Adams  county, 
was  used. 

CLEVELAND,  OHIO. 

Cleveland  is  situated  within  easy  reach  of  all  the  celebrated  quarries  of  the  Waverly  sandstone  in  northern  Ohio, 
and  nearly  all  of  its  stone  construction  is  of  this  material.  The  Amherst  sandstone  is  used  almost  exclusively  for  the 
superstructure  of  stone  buildings.  The  Euclid  blue-stone  has  not  been  used  in  any  important  structures.  In  the 
construction  of  the  city  hall,  sandstone  from  Independence,  Cuyahoga  county,  was  used ;  Beckman's  buildings. 
Exchange  buildings,  hotel  Madison,  Bronson's  block,  and  the  court-house,  are  of  Berea  stone.  The  soldiers' 
monument  is  of  granite  from  Woodbury.  Washington  county,  Vermont.  The  Amherst  stone  is  deemed  here  the 
best  for  superstructures  and  trimmings  of  buildings;  the  Berea  stone  best  for  bridge-building  purposes;  the  east 
Cleveland  building  stone  best  for  foundations  and  underpinnings;  the  Euclid  blue-stone  best  for  sidewalk  paving; 
the  Medina  sandstone,  from  Medina,  New  York,  is  used  in  a  few  structures;  foundations  and  underpinnings  are  of 
local  sandstones.  The  streets  are  largely  paved  with  stone,  and  the  material  used  for  this  purjiose  is  the  Medina 
sandstone.  The  sidewalks  are  nearly  all  paved  with  stone,  and  the  material  used  is  blue-stone  from  Euclid  and 
Newburgh ;  also  to  some  extent  sandstone  from  Berea.  The  stone  commonly  used  for  curbstones  is  the  Medina 
sandstone,  while  bridge  piers  and  abutments  are  mostly  bnilt  of  Berea  sandstone.  The  stone  used  in  the  construction 
of  the  Cleveland  viaduct  is  from  the  Berea  quarries. 

COLUMBUS,  OHIO. 

Columbus  is  built  mostly  on  ground  made  by  the  glacial  drift,  which  covers  a  considerable  portion  of  the 
surrounding  country.  The  gi-eater  portion  of  the  site  of  the  city  is  on  ground  well  elevated  above  the  Scioto  river, 
affording  facilities  for  drainage,  and  the  drift  formation  furnishes  cobble-stones  for  street  pavements  and  gravel  for 
roadways.  That  ijortion  of  the  site,  however,  which  lies  west  of  the  Scioto  river  is  on  a  low,  alluvial  bottom,  but 
little  elevated  above  the  surface  of  the  river,  and  protected  by  levees  which  prevent  its  inundation  when  the  waters 
of  the  river  are  high.  In  the  extreme  western  portion  of  the  city  limits  the  Corniferous  limestone  forms  a  rather 
abrupt  blufl',  and  on  it  are  located  extensive  quarries,  where  most  of  the  material  used  for  all  building  purposes  in 
Columbus  is  obtained.  This  material  was  used  in  the  construction  of  the  Ohio  state-house,  and  in  the  colonnade 
surrounding  the  building  the  columns  are  constructed  of  blocks  from  a  course  of  this  limestone  which  comes  from 
near  the  bottom  of  the  ledge.  The  walls  of  the  Ohio  state  prison  are  also  of  this  stone.  The  sandstoTie  from  the 
Waverly  formation  is  used  to  some  extent,  and  the  material  is  obtained  at  Berea,  near  Portsmouth,  Black  Lick,  and 
Eeynoldsburg.  The  Dayton  limestone  of  Niagara  age  is  used  in  a  few  instances,  chiefly  for  trimmings.  Saint 
.Iose])irs  cathedral  is  built  of  stone  from  the  M'averly  conglomerate,  quarried  near  IjaTicaster,  and  some  of  the  material 
obtained  from  the  Newark  (juarries  is  also  used.  It  is  worthy  of  remark  here  that  there  are  three  formations,  the 
exposures  of  which  pass  north  and  south  within  a  few  miles  of  Columbus,  all  being  impoi'tant  sources  of  building 
material.  Beginning  at  the  east,  appears  the  ^Vaverly  conglomerate,  next  westward  the  lower  Waverly.  There 
is  then  an  interval  of  several  miles  of  Hudson  shales,  after  which,  immediately  west  of  Columbus,  the  great  ledge  of 
Corniferous  limestone  is  ex]>osed,  of  good  quality  for  general  building  purposes,  and  readily  acicessible  to  the  city. 
Among  the  other  i)roininent  stone  structures  in  Columbus  are  the  Ohio  blind  asylum,  built  of  Waverly  sandstone 
quarried  near  Ileynoldsburg,  10  miles  east  of  Columbus;  Trinity  church  and  the  Kelly  residence  are  of  Waverly 
sandstone  from  Piketon,  Pike  county:  First  National  Bank  building,  McCnne  block,  and  Nuthotf  block  are  of 
M^iverly  freestone  from  Ifush  township,  12  miles  from  Portsmoiitli  :  and  the  basement  and  liiiiiniings  of  the 
Ohio  state  university  are  of  Amherst  freestone. 
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CONCORD,  NEW  HAMPSHIRE. 

The  .seven  .stone  biiildiug.s  in  Concord  arc  con.structed  of  the  well-known  Concord  granite,  the  qnarrie.s  of  which 
in  the  vicinity  of  the  city  fnrni.sh  nearly  all  flie  material  for  stone  constrnction  at  thi.s  place.  All  tlie  buildings 
erected  of  stone  in  Concord  and  in  Nashua  are  in  excellent  condition — no  discoloration  or  decomposition,  thongh 
the  joints  in  the  Concord  quarries  carry  a  slight  discoloration  down  to  the  lowest  depth.  The  substratum  i.s 
occasionally  rock,  but  usually  sand.  Brick  is  the  most  common  material  used  for  building  purposes  in  these 
cities.  The  fact  that  stone  construction  is  more  expensive  than  that  of  brick  or  wood  rules  it  out  of  use  here,  excejrt 
for  some  i)ublic  buildings.  The  following  is  a  list  of  the  stone  structures  in  Concord :  The  state-house,  state  prison, 
(■hurcli  in  West  Concord,  Ward  &  Humphrey's  storehouse,  two  dwelling-houses,  and  Saint  Paul's  school  building. 
The  street  in  front  of  the  Phceuix  block  is  paved  with  Concord  granite.  There  is  much  concrete  used  for  street 
paving  and  sidewalks;,  the  curbs  are  of  granite  from  the  native  quarries. 

CUMBERLAND,  MARYLAND. 

The  only  stones  used  for  constrnction  in  Cumberland  are  Medina  and  Oriskany  sandstones,  of  which  there  is 
an  abundant  supply  in  the  immediate  vicinity,  and  limestone  quarried  at  Iron's  mountain,  on  the  old  town  road, 
about  3  miles  from  Cumbeiland.  The  chief  uses  to  which  stone  has  been  put  in  the  vicinity  of  Cumberland  have  been 
iu  the  constrnction  of  canal  walls  and  locks  and  dams.  The  Brett's  Creek  aqueduct,  below  the  town,  is  also  a  good 
specimen  of  stone  masonry,  and  is  constructed  of  the  limestone  from  Iron's  mountain.  The  Medina  or  white  sandstone 
is  an  admirable  building  stone.  It  is  fine-grained,  easily  worked,  and  especially  adapted  to  situations  of  exposure 
to  the  changes  of  the  weather,  as  it  neither  .scales  nor  crumbles.  One  of  the  finest  churches  (Presbyterian)  is  built 
■entirely  of  this  material,  which  is  used  in  foundations,  underpinnings,  walls,  sills,  curbing,  street-crossings,  steps, 
and  for  capping  walls  which  are  built  of  other  stone.  The  Oriskany  or  yellow  sandstone  ranks  next  as  an  available 
building  stone  for  use  here,  and  several  quarries  have  been  opened  within  the  city  limits.  This  is  quite  soft  and 
is  much  more  easily  worked  than  the  Medina  stone,  but  does  not  stand  exposure  so  well,  aud  is  not  as  durable.  Of 
it  also  one  of  the  pnncipal  churches,  the  Episcopal,  is  built.  Where  great  weight  is  to  be  sustained,  as  iu  the 
foundations  in  the  city  hall,  the  Medina  or  white  stone  has  been  preferred;  but  for  underpinnings,  walls,  window- 
caps,  and  for  nearly  every  purpose,  the  Oriskany  stone  has  been  largely  employed.  Dres.sed,  for  stone  fronts,  it  has 
been  used  to  decided  advantage  in  two  of  the  handsomest  residences;  and  in  the  Rose  Hill  cemetery  monumental 
shafts  and  vaults  have  been  built  of  it. 

But  little  limestone  has  been  used  here  as  a  building  material.  The  stone  of  which  the  Chesapeake  and  Ohio 
canal  locks,  etc.,  are  built  was  procured  3  miles  from  Cumberland,  and  is  very  durable.  The  iron  sandstone,  so  called, 
is  an  iron  ore,  or  rather  a  ferruginous  sandstone,  containing  about  18  per  cent,  of  metallic  iron.  This  peculiar 
material  has  been  made  use  of  to  a  limited  degree,  notably  in  an  extended  wall  on  Washington  street,  capped 
•with  white  sandstone.     It  is  extremely  hard,  forms  a  structure  of  great  durability,  and  is  found  in  the  vicinity. 

DAVENPORT,  IOWA. 

Lumber  is  cheap,  and  excellent  brick  may  be  manufactured  in  unlimited  quantities  from  the  loess  which  caps 
the  river  bluffs.  The  stone  found  in  the  vicinity  is  either  of  a  very  uniform  quality  or  of  the  fine,  compact,  non- 
magnesian  character  of  the  purer  strata  of  the  Hamilton  formation  iu  Iowa;  which  stone  is  hard,  closely -jointed, 
and  refractory  under  the  hammer,  and  in  i)art  liable  to  suffer  disintegration  under  atmospheric  agencies,  chiefly 
from  the  action  of  frost.  Stone  brought  from  other  localities  is  a  relatively  costly  material.  There  are  no  local 
circumstances  unfavorable  to  the  u.se  of  any  good  building  stones,  and  the  rock  substratum  beneath  much  of  the 
city  is  peculiarly  .suitable  for  the  foundations  of  heavy  structures.  There  are  no  docks,  wharves,  fortifications,  or 
breakwaters,  aud  no  stone  sewers.  There  is  an  iron  bridge  across  the  Mississippi  at  this  point,  the  piers  at  the 
Davenport  end  being  of  stone.  Trinity  church  is  built  partly  of  limestone  from  the  city  quarries.  The  streets  are 
largely  macadamized  with  the  local  limestone,  and  a  few  of  the  sidewalks  are  paved  with  Anamosa  aud  Joliet 
limestones. 

DAYTON,  OHIO. 

There  are  small  isolated  areas  of  what  is  called  the  Dayton  limestone,  which  is  of  Niagara  age,  exposed  in  the 
vicinity,  and  it  is  on  this  formation  that  the  celebrated  Dayton  quarries  are  located.  The  court-house  and  bridges 
over  the  canal  and  the  Miami  river  are  built  of  -stone  from  the  Dayton  quarries.  Sandstone  from  Portsmouth 
and  Berea  is  used  to  a  considerable  extent,  chiefly  for  trimmings.  The  streets  are  largely  macadamized  with 
limestone  from  the  Dayton  quarries,  and  a  few  streets  are  paved  with  cobble-stones.  Many  of  the  sidewalks  are 
paved  with  local  stone. 
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DENVER,  COLORADO. 

The  Wintlsor  hotel  and  tlie  Union  ilepot  are  of  rbyolito,  the  latter  trimmed  witli  Morrison  sandstone.  The 
Union  Pacilic  freight  dejwt  and  the  Denver  and  Rio  (irande  dejiot  are  of  rliyolite.  The  only  other  stone  nsed  for 
bnildin;;-  purposes  in  Denver  is  sandstone  from  Cafion  City,  Manitou,  Fort  Collins,  and  Trinidad.  Tiie  quarries  near 
this  place  lie  at  the  foot  of  the  mountains  to  both  the  north  and  the  south  of  the  city.  The  stones  are  white  and  red 
sandstone  obtained  from  the  lower  horizons  of  the  Cretaceous;  some  of  the  white  sandstones  are  jmssibly  from  the 
Jura.  A  liaht  ])inkish-frray  rliyolite  which  has  broken  throujih  the  Tertiary  strata  half-way  between  Denver  and 
Colorado  Sprinjis  is  a  favorite  buildiufx  .stone  in  Denver;  it  seems  to  wear  well,  is  easily  worked,  but  will  not  stand 
tire.  The  streets  are  not  ])aved;  a  few  sidewalks  are  paved  w-ith  sandstone  flags  from  Fort  Collins;  curbs  are  of 
the  IMorrison  sandstone.     Uridgc  piers  on  Cherry  creek  and  Platte  are  of  rliyolite  from  Castle  Rock. 

DERBY,  CONNECTICUT. 

The  material  chieliv  nsed  in  Derby  for  stone  construction  is  the  gneiss  from  Ansonia.  Of  the  twelve  stone 
buildinjis  in  the  city  eleven  are  ol5  the  Ansonia  gneiss  and  one  of  rubble-stone  from  Birmingham.  There  is  no  other 
stone  used  here  except  a  very  .small  amount  of  North  River  blue-stone  for  sidewalk  ))avements  and  for  curbstones, 
while  the  gniess  before  mentioned  is  used  to  a  limited  extent  for  the  same  ])urposes.  The  bridge  abutments  across 
the  canal  and  the  Naugatuck  river  are  built  of  the  Ansonia  gneiss.  There  are  no  paved  streets.  The  Ansonia  gneiss 
is  a  good  material  for  all  ordinary  ])urposes  of  construction,  and  is  the  only  building  stone  to  be  found  in  the  vicinity. 

DES  MOINES,  IOWA. 

Most  of  the  building  stone  heretofore  employed  is  from  Earlhara,  all  of  which,  except  a  single  ledge  in  the  Bear 
Creek  qnarry,  is  regarded  as  inferior.  It  is  reported  by  the  city  engineer  that  certain  stones  from  the  Earlham 
quanies  are  durable  and  strong,  while  others  undistinguishable  in  appearance  disintegrate  rapidly.  It  is  probable 
that  the  rock  is  not  sufiBciently  seasoned  before  using.  The  quarrymen  think  that  little  if  any  seasoning  is  required. 
Wood  is  a  cheaper  building  material  than  stone,  as  the  nearest  quarries  are  so  far  from  Des  INIoiues  that  freights 
add  very  materially  to  the  cost.  Rubble,  which  co.sts  oiie  cent  per  cubic  foot  in  the  Earlham  quarries,  costs  5  cents 
per  cubic  toot  delivei-ed  in  Des  Moines.  Excellent  building  stones  exist  in  unlimited  quantities  in  Winterset,  in 
Madison  county,  )iear  Tracy  and  Pella,  in  Marion,  and  at  Givin  and  elsewhere  in  Mahaska  county,  at  little  greater 
distance  fronT  Des  Moines  than  is  Earlham.  The  new  state  capitol  mow  in  ijrocess  of  construction,  with  the 
.superstructure  nearly  comjileted,  is  the  only  im])ortaut  public  building  in  the  city.  The  following  is  a  statement 
of  the  building  stones  used  in  the  state  capitol,  and  the  number  of  cubic  feet  of  each  kind: 

Cubic  teeU 

Gmiiite  from  Grimdy  and  Marion  (bowlders) 6.659 

Gr.anite,  Minnesota 3,034 

Granite  from  Iron  Mountain,  Missouri I,fi07 

Total 11,300 

Sandstone  from  Carroll  and  Sainte  Genevieve  cotuities,  Missouri 284,259 

Limestone  (dimension) 172,924 

Rubble  and  concrete 70,136 

Total 527.319 


The  iiibble  comes  from  Bear  Creek  quarries,  2i  miles  north  of  Earlham ;  the  dimension  stone  to  the  ground-line 
comes  from  WinterseT.  Madison  county ;  the  limestone  dimen.sion,  constituting  the  basement  story,  comes  from 
Northbend,  Johnson  county;  some  limestone  used  in  the  interior  piers  of  the  basement  comes  from  Anamosa, 
Jones  county,  aud  some  used  in  the  interior  columns  and  pillars  comes  from  Lemont,  Illinois,  the  quantity  being 
small.  A  considerable  quantity  of  limestone  from  Rock  Creek,  Van  Ibiien  county,  was  used  in  building  the 
foundalioii;  but  it  was  found  to  disintegrate  so  rapidly  under  tlie  action  of  fro.st  that  it  was  afterward  renuived. 
1 1  appears  from  rejiorts  of  various  quariyjneii  that  small  quantities  of  stone  from  localities  not  above  mentioned 
have  also  been  u.sed  in  jthe  con.structioii  of  the  state-house.  There  are  no  sewers  except  temporary  drains.  A 
system  of  sewerage  is  now  in  contemplation,  and  the  paving  (^f  the  streets  is  deferred  until  such  sewers  are 
conqileted.  There  are  no  wharves;  but  theic  are  two  iron  bridges  across  the  Des  Moines  river,  the  piers  i-nd 
abutments  of  which  are  of  limestone,  mainly  fiom  Earlham.  Of  the  three  railway  bridges  across  the  Des  INIoiues 
river,  that  of  the  Chicago,  Rock  Island,  and  Pacific  railroad  has  piers  and  aVmtments  constructed  mainly  from 
Earlham  limestone.  The  streets  are  not  paved  witli  stone:  there  is  a  little  sidewalk  jiavement.of  Joliet  limestone, 
with  curbs  ol'  Joliet,  Pella.  and  Kailham  stone. 
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DUBUQUE,  IOWA. 

The  city  is  located  ujion  an  alluvial  terrace  aud  bottom,  the  materials  of  wiiicU  are  sufiBciently  tirm  to  support 
buildings  of  any  weight,  provided  care  is  used  in  the  prejjaration  of  the  foundations.  Lumber  is  cheap  ami 
abundant;  bricks  are  cheaj)  and  are  the  principal  material  for  buildings;  but  limestone  from  the  local  quarries  is 
used  exclusively  iu  the  construction  of  sewers.  There  is  a  cross-street  (Seventeenth  street)  located  in  the  course  of 
a  ravine  heading  in  the  high  blufls  to  the  westward,  and  in  order  to  prevent  destructive  overflows  it  has  been  graded 
below  the  ordinary  level,  i)aved,  aud  Hanked  with  walls  of  masonry,  so  that  during  freshets  the  street  itself  serves 
as  a  draiiuige  chaunel.  The  Galena  limestone  from  the  local  quarries  was  emi)loyed  exclusively  in  this  work.  An 
extensive  artificial  embankment  for  a  levee,  used  for  a  wharf  and  utilized  as  a  site  for  many  important  buildings,  is 
protected  by  riprapping,  in  which  the  same  material  is  used.  The  Ei)iscopal  church  is  built  partly  of  limestone 
quarried  near  Farley  station.  The  material  for  the  abutments  of  the  railroad  bridge  across  the  river  was  largely 
obtained  from  a  tuunel  in  Galena  limestone  at  the  Illinois  end  of  the  bridge.  The  building  used  as  a  custom-house 
and  post-office  is  constructed  of  limestone  of  the  age  of  the  Saint  Louis  formation  quarried  at  Nauvoo,  Illinois. 
Five  per  cent,  of  the  street  area  is  paved  with  the  limestone  from  local  quarries,  and  other  streets  are  macadamized 
with  the  same  mateiial ;  except  on  the  main  street  there  is  but  little  sidewalk  pavement,  and  the  material  used  is 
limestone  from  Anamosa  and  Farley,  in  Iowa,  and  Joliet,  Illiuois,  and  to  a  very  limited  extent  the  blue  limestone 
of  Trenton  nge  from  quarries  15  miles  north  of  the  city,  on  the  Wisconsin  side  of  the  river.     ■ 

EASTON,  PENNSYLVAiflA. 

Eastou  is  situated  on  moderately  uneven  gronnd,  ]>ortions  of  the  town  being  located  on  low  ground  on  the  banks 
of  the  Lehigh  and  the  Delaware  rivers,  the  junction  of  which  is  here,  but  the  greater  part  is  built  on  ground 
considerably  elevated  above  the  rivers.  The  surface  everywhere  offers  firm  and  secure  foundations.  The  limestone 
quarried  in  the  vicinitj'  is  the  material  used  for  all  ordinary  purposes  of  construction.  It  is  about  the  lowest 
limestone  in  the  geological  scale  within  the  limits  of  Pennsylvania,  being  probably  the  bottom  of  the  Siluro- 
Cambrian  formation.  The  brownstone  quarries  of  Triassic  age  located  in  Xew  Jersey  are  readily  accessible  from 
here,  and  are  considerably  drawn  on  for  building  material  by  Easton.  The  principal  stone  buildings  are  Pardee 
hall,  of  Trenton  sandstone,  with  Ohio  sandstone  trimmings;  several  churches  are  also  of  Trenton  sandstone,  and 
the  front  of  the  jail  is  of  the  same  material.  The  Wyoming  blue-stone  from  near  Meshoppen  is  now  being  introduced 
for  trimmings.  The  stone  sidewalk  pavement  is  not  extensive,  and  the  nmterials  used  for  this  purpose  are  Wyoming 
blue-stone,  and  ISTorth  Eiver  and  Lehigh  slate.    Curbstones  are  of  native  limestone. 

ELIZABETH,  ^'EW  JEESEY. 

In  the  business  parts  of  the  city,  in  the  large  buildings,  brick  is  mostly  used,  although  there  are  many  of  wood; 
but  private  residences  are  almost  exclusively  frame  buildings.  Brownstone  is  used  in  trimmings  and  in  cellar  walls 
and  foundations,  but  not  to  so  great  an  extent  as  brick.  Saint  John's  Protestant  Ei)iscopal  church  is  a  fine 
example  of  brick  trimmed  with  stone.  Dark  red  sandstone  was  formerly  used  for  grave-stones  iu  the  cemetery 
of  this  church,  and  these  old  stones  are  beginning  to  scale  oft'.  Several  bridges  over  the  river  are  built  of  sandstone, 
but  these  are  small.  Of  streets  opened  and  graded  the  total  length  is  79  miles ;  of  paved  streets,  -0  miles ; 
rectangular-block  pavements,  part  granite  and  part  trap-rock,  13  miles  ;^  the  greater  part  of  the  trap-rock  is  from 
the  Hudson  County  quarries.  Of  the  three  stone  structures  the  most  prominent  is  the  Westminster  Presbyterian 
church. 

ELMIEA,  NEW  YOEK. 

The  materials  used  for  stone  construction  in  Elmira  are,  for  foundations  and  underpinnings,  sandstone  from  the 
local  quarries ;  for  the  better  class  of  work,  sandstone  from  the  local  quarries  and  limestones  from  Syracuse.  The 
quarries  of  sandstone  in  the  vicinity  suppl;\-  all  the  railroad  work,  except  that  in  which  heavy  stone  is  needed,  in 
which  case  the  material  comes  from  Unionville  and  Waterloo.  The  streets  are  not  paved  with  stone,  with  the 
exception  of  two  blocks,  which  are  paved  with  Medina  sandstone.  But  few  of  the  sidewalks  are  paved  with  stone; 
the  material  used  is  blue-stone  from  Trumansburgh. 

EEiE,  pe:xxsylvania. 

Three  stone  structures  in  Erie  are  constructed  of  IMedina  and  Amherst  sandstone  and  Sandusky  limestone, 
with  one  building  of  marble  from  Dorset,  Vermont.  The  material  for  foundations  and  other  rough  purposes  is  a 
sandstone  of  the  Upper  Devonian  age  quarried  in  the  immediate  vicinity,  and  a  sandstone  of  sub-Carboniferous 
age  quarried  at  Corry,  in  Erie  county.  Sandstone  quarried  at  LebaMif,  iu  the  same  county,  is  used  to  some  extent 
for  foundations  and  bridge  abutments,  flagging,  caps,  and  sills.    The  streets  are  largely  paved  with  stone,  the 
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uiaterial  most  used  for  this  i)uri)ose  being  tlio  Mediua  sandstoiii' ;  ml ible  is  also  used  to  a  considerable  extent. 
Sidewalks  are  but  little  ))aved  with  stone,  and  the  material  used  is  chiefly  blue-stone  from  I'^uclid,  Ohio;  the  Berea, 
Ohio,  sandstone  being  also  employed  to  some  extent.  The  material  ('ominonly  used  lor  curbstones  is  the  Medina 
sandstone.  The  stone  from  the  quarries  along  the  lake  shore  east  of  I'^rie,  used  for  foundations,  is  a  rather  inferior 
material,  but  as  it  can  be  obtained  at  small  expense,  it  is  employed  (iiiite  extensively  for  tins  undorgronn<l  portions 
of  foundations ;  but  some  of  it  is  not  eai)able  of  withstanding  the  action  of  frost. 

EVANSVILLE,  INDIANA. 

In  the  western  pari:  of  the  city  the  ground  is  unfavorable  to  building,  as  quicksand  underlies  the  surface;  but 
in  the  eastern, and  central  parts  this  unfiivorable  condition  does  not  exist.  There  is  but  one  building  entirely  of 
stone,  but  ninety-nine  buildings  have  stone  fronts.  The  materials  used  in  these  buildings  are  the  Bedford  and 
Eilettsville  limestones.  Limestone  of  the  sub-Carboniferous  age,  from  the  vicinity  of  S))encer,  Owen  county,  was 
em])loyed  in  the  construction  of  the  custom-house.  The  foundations  and  underpinnings  are  of  limestone  quarried 
in  the  vicinity  of  Evansville.  The  streets  are  but  little  paved  with  stone,  and  the  material  is  the  limestone  from 
the  various  i)oints  in  Vanderburgh  county,  in  which  the  city  is  situated.  The  sidewalks  of  the  business  streets  are 
usually  jiaved  with  the  Bedford  limestone,  with  crossings  of  limestone  from  North  Vernon,  Indiana.  Curbs  are  of 
Portsmouth,  Ohio,  sandstone,  as  in  the  case  ol'  most  of  the  other  important  towns  on  the  Ohio  river;  the  wharves 
here  are  constructed  of  cobble-stoues  on  the  banks  of  the  river. 

FALL  KIVEE,  MASSACHUSETTS. 

About  40  structures  in  Fall  Kiver.  mostly  mills,  are  of  stone,  the  material  used -being  granite  from  local  quarries. 
Among  the  buildings  of  Fall  Kiver  granite  is  the  city  hall.  The  new  post-ofiSce  and  custom-house  building  is  of 
granite  in  part  from  Westerly,  Rhode  Island.  The  mills  before  .spoken  of  are,  comparatively  speaking,  handsome 
structures,  and  the  material  of  which  Ihey  are  built  was  quarried  by  the  builder  as  it  was  needed  in  their 
construction.  Some  of  the  material  in  these  .structures  is  surface  rock  taken  from  the  fields  in  tlw  vicinity  and 
from  the  outcrops  of  granite  ledges.  A  portion  of  one  of  the  streets  is  pa;ved  with  granite  blocks  from  the  Fall  Kiver 
Granite  Company's  quarries  in  Freetown,  and  some  streets  are  paved  with  cobble-stone  from  the  drift  in  the  vicinity. 
A  few  of  the  sidewalks  in  the  older  portions  of  the  city  are  paved  with  the  North  Eiver  flags,  and  the  curltstoues 
are  granite  from  Fall  Eiver  quarries. 

FITCHBUEG,  MASSACHUSETTS.  ' 

There  are  only  two  buildings  in  Fitchburg  entirely  of  stone ;  the  court-house  and  the  Ej)iscopal  church  are 
both  built  of  granite  from  Fitzwilliam,  New  Hampshire.  There  are  two  stone  fronts  built  of  granite  from  the  local 
quarries.  The  Fitchburg  granite  comes  from  Eollstone  hill,  about  half  a  mile  distant  from  the  railroad  station. 
Foundations  and  underpinnings  are  of  Fitchburg>  and  Fitzwilliam  granite.  There  is  but  little  stone  street 
pavement,  and  the  material  used  is  the  Fitchburg  granite;  sidewalks  are  not  paved  with  stone,  and  curbs  are  of 
granite  from  local  quarries. 

FOET  WAYNE,  INDIANA. 

There  are  but  five  stone  buildings  reported  in  the  city.  Limestone  from  White  House,  Ohio,  is  perhaps  next 
in  impoi'tance  for  foundations  to  that  of  the  Wabash,  Indiana.  Limestone  from  the  state  is  used  to  some  extent 
for  foundations  of  small  structm-es.  Stone  is  used  to  a  considerable  Extent  for  paving  sidewalks,  though  brick  is 
used  to  a  much  greater  extent.  The  Amherst,  Ohio,  sandstone  was  formerly  used  almost  exclusively  for  the  dilierenf 
purposes  for  which  sandstone  is  commonly  employed  in  this  citj' — monument  bases,  cai)s,  sills,  aiul  trimmings  in 
general — but  the  Buena  Vista  sandstone  is  used  almost  exclusively  now,  because  it  is  obtained  here  at  a  little  lower 
price.  The  sandstone  from  Stony  Point,  Michigan,  is  considered  by  some  builders  to  be  equal  in  quality  to  the 
Amherst  stone,  but  its  biown  color  is  objectionable  to  some.  Foundations  and  underpinnings  arc  of  the  Wabash 
limestone,  and  to  a  limited  extent,  some  stone  from  Stony  Point.  The  streets  are  macadamized  with  AVabash 
limestone,  and  a  few  of  the  sidewalks  are  paved  with  sandstone  from  Berea,  Ohio,  and  limestone  from  Joliet, 
Illinois;  the  curbs  are  of  the  Joliet  limestone;  bridge  abutments  are  built  ])rincipally  of  sandstone  from  Stony 
Point,  Michigan. 

GALVESTON,  TIOXAS. 

A  few  foundations  in  this  city  are  built  of  stone  brought  in  ships  as  ballast  from  various  parts  of  the  world, 
and  all  that  has  thus  far  been  emi)loyed  proves  substantial  atid  durable.  The  city  is  built  on  a  sand-bank,  and 
the  usual  manner  of  preilaring  the  foundations  of  the  largest  buildings  is  simply  to  remove  the  top  soil,  which  is 
only  a  few  inches  thick,  and,  provided  there  is  no  danger  of  the  sand  wasting  from  under,  every  inch  deeper  is 
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cousidcrcd  money  thrown  iiway.  In  sinking  an  artesian  well  recently  silt  was  struck  at  720  feet ;  all  above  this 
was  sand,  shell,  and  clay,  or  beds  of  silt  in  varying  thicknesses.  The  United  States  government  is  using  for  the 
Jetties  the  calcareous  sandstone  from  a  quarry  9  miles  from  Brenham,  on  the  Gulf,  Colorado,  and  Santa  Fe  railroad; 
also  limestone  from  points  on  the  East  Texas  railway.  Doth  of  the  above  stones  make  reliable  masonry,  and  they 
are  used  on  the  railroad  for  bridge  abutments  and  piers;  they  are  rather  porous.  The  shij)  ballast  used  so  much 
f(U-  ftiundations  and  underpinnings  conies  chiefly  from  the  northern  United  States,  from  Canada,  and  from 
Enro|ie.  There  are  but  L'O  square  yards  of  stone  street  pavement  in  the  city,  and  this  is  of  cobble-stone  brought 
as  ship  ballast.  A  few  sidewalks  are  paved  with  sandstone,  blue  limestone,  and  granite  from  Connecticut, 
and  from  Germany  and  England. 

GLOTTCESTER,  MASSACHUSETTS. 

The  six  structures  entirely  of  stone  and  the  four  stone  fronts  in  this  city  are  built  of  Gloucester  granite. 
The  only  stone  used  for  any  purpose,  with  the  exception  of  a  few  perches  of  lintel  stone  from  Kew  Brunswick,  is 
granite  from  the  quarries  within  the  city  limits.  The  streets  are  but  little  paved  with  stone,  the  material  being  the 
Gloucester  grauite ;  the  sidewalks  are  not  paved  with  stone,  and  there  are  some  curbs  of  the  granite  from  the 
local  quarries. 

H AREISBURG,  PENNSYLVANIA . 

Brown  sandstone  of  the  Triassic  age  is  largely  used  in  Harrisburg.  Some  of  it  comes  from  the  Connecticut 
valley  and  some  from  Goldsboro',  York  county,  but  at  ju'eseut  it  is  nearly  all  obtained  from  Hummelstowu, 
Dauphin  county-,  which  is  but  a  short  distance  east  of  Harrisburg.  The  climate  here^s  rather  severe  on  the 
brownstoiie,  from  whatever  locality  it  comes.  In  buildings  of  this  material  it  was  noticed  that  blocks  at  the  base, 
where  more  subject  to  siidden  alternations  of  dampness  and  frost,  are  scaling  off  in  thiii  flakes,  while  the  stone 
higher  in  the  wall  remains  unaffected.  The  stoue-work  about  the  base  of  the  Pennsylvania  State  Capitol  building 
is  of  brownstone  from  Goldsboro',  York  county,  the  superstructure  being  of  brick ;  the  brownstoue  is  scaling  oflt 
rapidly,  due  probably  in  a  great  measure  to  unskillful  handling,  as  well  as  to  the  effects  of  damp  and  frosty 
atmosphere  Many  of  the  stones  are  set  up  edgewise,  instead  of  being  laid  as  in  the  quarry.  The  Hummelstow  u 
brownstone  is  steadily  increasing  in  use  here.  Front  street,  facing  the  Susquehauua  rivei-,  seems  to  be  the  locality 
in  this  city  most  severe  on  building  stones;  the  street  is  more  exposed  to  rapid  alternations  of  damp  and  cold 
weather  than  the  other  parts  of  the  city.  The  material  mostly  used  for  the  rougher  building  purposes,  such  as 
cellar  walls  and  foundations,  is  the  blue  magnesian  limestone  quarried  in  the  immediate  vicinity,  and  most  of  the 
stone  buildings  are  of  this  material.  It  is  quite  durable,  the  weather  having  apparently  no  effect  on  it,  except  to  fade 
it  to  a  light  color;  it  is  hard  and  brittle,  and  not  readily  susceptible  of  a  tine  dressing.  Several  private  residences 
are  built  of  blocks  of  this  limestone  of  irregular  shape  tirmly  cemented  together,  and  the  effect  is  very  pleasing. 
One  of  these,  the  house  of  Hon.  Simon  Cameron,  was  built  by  the  founder  of  Harrisburg  a  century  ago.  In  trimmings, 
curbing  and  steps,  the  Amherst,  Ohio,  sandstone  is  used  in  a  few  instances,  but  its  use  here  is  of  recent  date;  the 
material  as  yet  shows  no  sign  of  being  affected  by  the  elements.  One  building,  the  Dauphin  County  prison,  is 
built  principally  of  a  gray,  conglomeratic  sandstone  quarried  several  miles  south  of  Harrisburg,  near  the 
Susquehanna  river.  The  building  was  coustructed  in  1840,  and  the  stone  in  the  walls  has  been  redressed  several 
times  since  its  construction ;  this  is  made  necessary  by  the  constant  scaling  off  of  the  dressed  surface  in  thin  flakes. 
It  was  thought  to  be  a  most  substantial  material  at  tirst,  but  its  vulnerable  character  is  now  so  generally  recognized 
that  it  is  no  longer  quarried  for  building  purposes.  For  underpinnings,  steps,  base  courses,  caps,  and  sills,  Conewago 
granite,  a  dolerite  quarried  from  the  trap  dikes  which  cut  the  Triassic  formation  at  vai'ious  ])laces,  is  used  to  a 
considerable  extent.  The  quarries  which  supply  Harrisburg  with  this  stone  are^priucipally  those  at  Collins  station, 
Lancaster  county,  and  York  Haven,  York  county.  The  material  is  practicallj-  indestructible,  but  its  somber,  dead 
color  restricts  it  to  uses  in  which  tine  eflect  is  not  desired.  The  abutments  of  bridges  crossing  the  Susquehanna  river 
here  are  constructed  of  the  magnesian  limestone  quarried  at  Bridgeport,  opposite  Harrisburg ;  the  abutments  are 
repaired  in  places  with  patches  of  Hummelstown  brownstone.  The  Dauphin  County  soldiers'  monument  is  built  of 
the  trap-rock  called  Conewago  granite;  the  superstructure  is  of  Maryland  marble,  and  the  figure  surmounting  the 
column  is  of  Carrara  (Italian)  marble.  For  curbs,  base  courses,  cajis,  sills,  etc.,  Conewago  granite  and  Montgomery 
county  and  Maryland  marbles  are  all  used  to  a  considerable  extent.  One  new  house  is  being  trimmed  with  the 
Wyoming  blue-stone,  a  handsome,  finegrained  and  uniform,  rather  light  blue  saudstone  from  JMeshopjien,  AYyoming 
county.  The  new  post-oftice  building,  in  course  of  construction,  has  a  foundation  of  Couew^ago  granite  from 
Collins  station,  Lancaster  county;  the  exposed  part  of  the  foundation  is  of  Old  Dominion  granite,  a  biotite 
granite  <iuarried  near  Ilichmond,  Virginia,  and  a  superstructure  of  granite  from  Bluehill,  Maine;  the  latter  two 
materials  resemble  each  other  very  much.  The  streets  are  but  little  paved  with  stone,  and  that  most  used  for 
this  purpose  is  cobble-stone  from  the  Susquehanna  river.  There  is  but  little  sidewalk  paviug;  the  material  used  is 
the  North  River  blue-.stone,  well  known  through  the  eastern  states  as  a  paving  material.  For  roofing.  Peach 
Bottom  slate  from  the  slate  district  in  York  county  and  the  adjoining  district  of  JMaryland,  is  most  extensivel,v 
used,  and  slate  from  Lehigh  and  Northampton  counties  is  also  used  for  the  same  purjiose. 
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IIAKTFORD,  CONNECTICUT. 

As  tho  celcbrateil  quarries  ol'  browiistone  in  the  Connecticut  valley  are  of  easy  access  to  Jlartlbrd,  this  is  the 
source  from  which  the  city  draws  nu:)st  of  its  material  for  stone  (•onstruction.  A  few  buildings  are  constructed  of 
marble  from  East  Canaan,  and  jiianite  from  Westerly,  Khode  Island,  is  enii)loyed  to  a  considerable  exlent;  and  in 
one  buildiui;-  ,i;ranite  from  Glastonbury  is  used.  There  are  three  or  four  stone  bridjjos  across  Park  river,  and  a 
retaininsi-wall  about  oOO  feet  in  length  and  20  feet  high  along  the  same  river,  all  of  Portland  brown  sandstone. 
The  state  cai>itol  is  by  far  the  most  important  of  the  marble  structures,  the  others  being  simply  the  fronts  of 
tJiree  blocks  of  buildings.  ]\Iany  blocks  in  the  walls  of  the  state-house  are  of  crumbly  material;  tlakes  can  be 
taken  from  them  and  rubbed  to  i)owder  between  the  fingers.  Limestone  from  Glens  Falls,  New  York,  is  used  in 
some  of  the  inside  stonework  of  the  state-house.  In  the  United  States  custom-house  and  i)ost-oflice  granite  from 
Saint  George,  Maine,  was  used.  Light  gray  granite  from  Uallowell,  I\Iaine,  was  used  in  the  construction  of  the 
monument  to  General  Stedman.  The  streets  are  nearly  all  telfordized  or  macadamized  with  trap  from  quarries 
immediately  southwest  of  Hartford.  Sidewalks  are  largely  paved  with  the  North  River  blue-stone,  and  Uolton 
tiagging-stoue  is  used  to  some  extent.  The  curbstones  are  of  gneiss  from  quarries  in  Glastonbury,  and  of  North 
River  blue-stone. 

HAVERHILL,  MASSACHUSETTS. 

The  1.5  buildings  enumerated  in  Haverhill  as  having  stone  fronts  are  merely  faced  with  Maine  or  New 
Hampshire  granite  for  the  first  one  or  two  lower  stories.  The  one  building  constructed  entirely  of  stone  is  a  fine, 
large  summer  residence  of  an  inferior  quality  of  granite  taken  from  the  hill  upon  which  the  house  stands. 
Foundations  and  unoerpinniugs  are  of  Cape  Ann  and  Maine  granite.  There  is  a  little  stone  street  i)avement  of 
Cape  Ann  granite;  the  sidewalks  are  not  paved  with  stone;  curbs  are  of  Cape  Ann  granite.  The  piers  of  the 
bridge  across  the  Merrimack  river  are  of  Maine  granite. 

INDIANAPOLIS.  INDIANA. 

The  stone  most  used  in  Indiaua])olis  for  the  ordinary  purposes  of  construction  is  the  limestone  from  Indiana 
quan-ies.  The  subCaiboniferous  sandstone  from  near  Portsmouth,  Ohio,  has  been  employed  to  a  considerable 
extent.  The  Niagara  limestones  from  Decatur  and  the  neighboring  counties  may  be  used  as  ashlar  in  the  construction 
of  the  walls  without  much  dressing,  causing  a  very  considerable  saving  in  mason  work. 

The  Putnamville  siliceous  limestone  lies  in  even  courses  from  i  inches  to  2  feet  in  thickness.  It  is  a  silicate 
of  lime,  and  resists  the  action  of  the  elements  admirably.  Specimens  exposed  to  extreme  variations  of  temperature 
for  forty-six  years  still  retain  the  t^hisel  marks  as  fresh  as  when  first  dressed;  and  a  door-step  of  a  college  resisted 
the  daily  foot-wear  for  fifty  years,  with  wear  of  less  than  one-sixteenth  of  an  inch. 

The  oolitic  limestone  when  soiled  is  quickly  made  brighf  and  c'ean  by  the  inexpensive  process  of  brushing  with 
steei  or  wire  brushes.  True,  smoolh,  highly-colored  stone  tiles  of  the  best  quality  are  made  here  of  this  material. 
The  piers  and  abutments  of  bridges  and  cell  walls  of  jails  are  lai-gely  constructed  of  Niagara  limestone  from  Decatur 
county,  and  Indiana  oolitic  limestone  is  used  for  the  same  purpose.  The  approaches  tothe  tunnel  under  the  railroads 
ou  Illinois  street  are  built  of  Niagara  limestone  from  Decatur  county.  Siliceous  limestone  of  the  sub-Carboniferous 
period,  quarried  at  Putnamville.  was  used  for  foundations,  curbs,  and  paving  tiags  some  years  ago,  and  has  shown 
valuable  qualities  for  resisting  the  action  of  weather,  time,  and  tire.  Its  use  was  discontinued  by  reason  of  a  more 
easy  access  to  other  quarries.  The  new  state-hous-e,  w^hen  completed,  will  contain  410,000  cubic  feet  of  Niagara 
limestone  and  520,000  cubic  feet  of  oolitic  limestone.  The  foundations  ami  underpinnings  are  of  the  Niagara  and 
Devonian  limestones  quarried  in  Decatur  and  Jennings  counties,  and  the  sub-Carboniferous  from  Owen  county  is 
used  to  a  limited  extent.  Granite  from  Hurricane  island,  Maine,  was  employed  to  some  extent  in  the  stone-work  of 
the  capitol,  and  limestone  from  North  Vernon,  Jennings  county,  was  used  in  the  construction  of  the  Indianai)olis 
arsenal.  In  such  streets  as  are  i)aved  the  cobble-stones  are  used  exclusively.  Sidewalks  are  largely  paved  ou  the 
business  streets  with  Niagara  limestone  from  Decatur  county,  and  artificial  cement  is  used  to  a  limited  extent. 
Cuibstones  are  of  Decatur  County  limestone. 

ITHACA,  NEW  YORK. 

About  the  only  material  used  Ibi  stone  construction  in  Ithaca  is  the  sandstone  quarried  in  the  immediate  vicinity. 
Coiiiell  University  buildings  are  of  stone  from  quarries  near  them;  some  in  fact  are  within  the  grounds  of  the 
university.  The  trimmings  are  of  Berea,  Ohio,  sandstone,  Lockport  limestone,  and  Medina  sandstone,  from  Albion. 
The  streets  are  not  paved  with  stone;  the  sidewalks  are  largely  paved  with  blue-stone  from  quarries  near  the  city, 
with  curlxstones  of  the  same  inateiial.  The  total  amount  of  stone  constinction  in  Ithaca  is  small,  only  15  buildings 
being  leported  as  constructed  of  this  material. 
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KEOKUK,  IOWA. 

The  stone  bnildings  tlius  far  erected  are  among  the  largest  of  the  city.  The  sandstone  of  Sonora,  Illinois 
appears  to  be  an  excelleut  and  durable  building  stone.  Quarries  of  similar  material  are  found  on  the  Iowa  side  of 
the  Mississippi,  near  the  mouth  of  the  Des  Moines  river,  and  also  5  or  C  miles  above  Keokuk,  which  have  been 
operated  only  a  short  time.  The  abutments  and  piers  of  the  railway  bridge  across  the  Mississippi  are  of  arenaceous 
limestone  from  Sonora,  Illinois.  The  stone  nsed  in  the  construction  of  the  Des  Moines  IJapids  canal  is  mainly  from 
tlie  same  locality,  though  in  part  from  temporary  quarries  of  similar  stone  near  Nashville,  Iowa.  The  stones  for 
foundations  and  underpinnings  and  the  ruder  pui'poses  generally  is  limestone  of  sub-Carboniferous  age  quarried 
within  the  city  limits;  this  material  was  used  in  the  construction  of  the  opera  house  (foundations)  and  the  Keokuk 
Elevator  Company's  elevator.  The  streets  are  not  paved,  but  some  of  them  are  macadamized  with  the  local  stone. 
A  few  of  the  sidewalks  are  paved  with  limestone  from  within  the  city  limits. 

KINGSTON,  NEW  YORK. 

Of  the  stone  buildings  34  are  old  dwelling-houses.  These  are  generally  li  stories  high,  and  are  built  of 
surface  rock,  mostly  liufestoue  and  graywacke ;  some  few  are  stuccoed.  As  good  examples  of  durability  we  may 
mention  the  old  Senate  house,  built  by  Wessells  &  Tenbrook  in  1G7G.  The  Hasbrouck  and  Bruyu  houses  are  also 
very  old.  Hard  surface  stone  used  in  these  buildings  have  suffered  scarcely  any  change  such  as  weathering  might 
induce.  Of  the  more  prominent  buildings  the  Ulster  County  court-house  was  erected  in  181S,  and  still  looks  bright 
and  clean;  the  First  Reformed  church  is  the  largest  and  most  costly  stone  building  in  the  city ;  it  is  built  of  a  dark 
slate-colored  grit  or  graywacke  found  in  the  neighborhood.  The  stone  is  thinly -bedded,  but  looks  well.  The 
Second  Reformed  Church  building  is  of  limestone ;  the  material  is  much  disfigured  by  the  brown  and  dirt-colored 
stains  due  to  the  weathering  of  the  clay  seams  of  the  mass.  These  stains  reach  in  all  directions  through  the 
stone.  The  superiority  of  the  surface  stones  which  appear  in  the  old  houses  is  evident  at  a  glance.  This 
limestone  came  from  quarries  near  the  town.  Ohio  sandstone  has  been  employed  in  the  trimmings  of  the  new  city 
hall ;  otherwise  it  has  been  scarcely  used.  The  lower  portions  of  the  city  are  of  brick.  The  aggregate  lengtb  of 
paved  streets,  according  to  ex -Mayor  James  T.  Lindsley,  is  less  than  one  mile,  and  is  confined  to  thi-ee  streets.  In 
front  of  two  blocks  the  street  is  paved  with  granite  blocks.  For  the  most  part  foundations  and  underpinnings  are 
from  the  blue-stone  iiag  quarries  at  Kingston  and  Hurley,  Ulster  county.  Some  of  this  work,  however,  is 
of  limestone,  blue  rock,  and  slate  quarried  within  the  city  limits.  The  sidewalks  are  largely  paved  with  stone, 
there  being  about  60  miles  of  flagging  of  blue-stone  from  quarries  at  Kingston  and  Hurley.  Curbstones  are  of  the 
same  material.  The  large  amount  of  stone  sidewalk  paving  is  due  to  the  close  proximity  of  the  city  to  the  most 
celebrated  flag-quarry  region  in  the  country. 

LA  FAYETTE,  INDIANA. 

Stone  used  for  building  purposes  in  this  city  is  almost  exclusively  limestone  from  the  quarries  of  Decatur, 
Lawrence,  and  Monroe  counties.  It  is  used  qirite  extensively  for  trimmings ;  its  light  color  gives  a  fine  architectural 
effect  when  used  in  connection  with  brick.  The  streets  are  not  paved  with  stone,  but  the  gutters  are  laid  with 
bowlders  gathered  in  the  vicinity.  A  few  of  the  sidewalks  are  jiaved  with  limestone  from  Greensburg,  with  curbs 
of  the  same  material. 

LANCASTER,  PENNSYLVANIA. 

A  large  percentage  of  the  buildings  in  Lancaster  have  considerable  stone  in  their  composition,  in  the  way  of 
base  courses,  caps,  sills,  etc.  Stone  is  used  to  bring  the  base  of  the  houses  to  a  level  on  the  irneven  ground,  and 
brownstone  from  Hummelstown,  from  Ephrata,  in  Lancaster  county,  and  from  other  points  is  used  for  the  purposes 
mentioned.  Connecticut  brownstone  is  employed  in  a  few  instances.  The  Conewago  granite,  from  the  Kellar  quarry 
near  Collins  station,  is  frequently  used  for  base  courses.  It  is  apparently  invulnerable  to  the  attacks  of  the  elements 
Amherst,  Ohio,  stone  is  used  to  some  extent  for  base  courses  and  trimmings. 

Blue-stone  from  Meshoppen  and  other  points  in  Wyoming  county  is  being  introduced  for  trimmings  and  is  very 
highly  esteemed.  Montgomery  County  marble  is  well  adapted  to  the  construction  of  fi'onts,  base  courses,  caps,  and 
sills,  for  which  purposes  it  is  much  employed  in  Lancaster. 

In  the  cemeteries  the  New  England  marble  is  employed  to  a  considerable  extent,  also  Montgomery  County 
marble;  granite  from  the  New  England  states  and  from  Maryland,  and  some  Scotch  granite;  Hummelstown  and 
Connecticut  brownstone  to  a  small  extent;  and  for  lot  iuclosures,  Conewago  granite.  Some  houses  in  the  city  are 
trimmed  with  white  marble  from  Sutherland  Falls,  Vermont.  For  foundations  and  underpinnings  the  material 
ordinarily  employed  is  magnesian  limestone,  which  is  quarried  in  the  ^^cinity,  and  the  old  bouses  in  the  city  are 
built  of  the  same  material.  The  streets  are  largely  jjaved  with  stone,  the  greater  part,  however,  being  simply 
macadamized  with  the  limestone  quarried  in  the  vicinity.  The  public  square  and  portions  of  other  streets  are 
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paved  with  grauito  blocks  from  cape  Ann,  Massachusetts.  The  sidewalks  are  largely  i»aved  with  stone,  the 
material  chiefly  nsed  being  Wyoming  blue-stone  from  near  ]\Iesho])pen,  rennsylvania.  The  North  Itiver  blue-stone 
is  also  used  to  some  extent  for  sidewalk  paving.  Lehigh  County  slate  is  used  for  sidewalk  ])aving.  Bridge 
abutments,  culverts,  and  embankment  walls  are  constructed  of  SiluroCambrian  limestone  quarried  in  the  vicinitj'. 
The  soldiers'  monument  is  built  of  white  marble,  the  base  being  of  New  England  granite.  The  Peach  Bottom  slato 
is  highly  esteemed  for  roofing,  and  the  Lehigh  County  slate  is  also  extensively  used  for  the  same  purpose. 

LAWRENCE,  MASSACHUSETTS. 

The  only  important  stone  buildings  in  Lawrence  are  two  large  Catholic  churches,  one  Congregational  church, 
and  a  large  prison.  Stone  has  thus  far  been  nsed  to  a  very  limited  extent  as  material  for  construction  in  Lawrence, 
except  as  underpiuning.  The  factories  and  tenement  houses  are  almost  all  of  brick,  while  the  suburban  residences 
are  of  wood.  The  same  may  be  said  of  Lowell  and  Ilavcrhill.  The  material  for  fouudatious  and  underpinnings 
is  granite  from  New  Hampshire  and  from  cape  Ann  and  Westford,  Massachusetts.  The  streets  are  largely  jiaved 
with  Cape  Ann  and  Westford  granite.  A  few  of  the  sidewalks  are  paved  with  Cape  Ann  granite,  and  curbs  are  of 
the  same  material. 

LEAVENWOETH,  KANSAS. 

The  limestone  chiefly  used  in  this  city  is  from  a  14-foot  bed  occurring  about  20  feet  above  the  ordinary 
water-mark  in  the  river;  it  is  of  Upper  Carboniferous  age,  and  corresponds  to  No.  112  of  section  U.  C.  M.  (See  p. 
94  of  Part  II,  Missouri  Geological  Heport  of  1872.)  Four  feet  above  is  another  limestone  (No.  115,  Missouri  section) 
■which  has  been  extensively  used  at  Leavenworth  city  for  sidewalks  and  foundations,  but  it  often  shows  many  sand 
tracts.  Other  rocks  used  largely  at  this  city  are  from  Junction  City  and  Cottonwood  Falls,  Kansas.  Cottonwood 
limestone  was  used  iu  the  construction  of  the  court-house  aud  the  Missouri  Valley  Life  Insurance  building.  The 
columns  of  the  custom-house  are  of  red  granite  from  Ked  Beach,  Maine.  The  riverside  quarries  at  Leavenworth 
have  been  abandoned  on  account  of  the  cost  of  strijiping;  at  the  present  quarries  there  are  from  4  to  8  feet  stripping 
of  earth  aud  shales.  Foundations  are  all  rubble-stone  from  local  quarries  and  from  Fort  Scott.  The  streets  are 
largely  macadamized  with  the  limestone  from  local  quarries;  the  sidewalks,  however,  are  chiefly  paved  with  brick, 
and  to  a  limited  extent  with  limestone  from  near  Fort  Scott.  The  only  building  constructed  entirely  of  stone  iu  the 
city  is  built  of  the  local  limestones. 

LOCKPOET,  NEW  YOEK. 

Within  the  limits  of  this  city  there  are  extensive  quarries  of  both  sandstone  aud  limestone,  and  they  furnish 
all  the  material  used  for  stone  construction.  The  sandstone  quarries  are  located  ou  a  ledge  of  Medina  sandstone 
age.  aud  by  far  the  larger  number  of  stone  buildings  are  constructed  of  this  material.  It  is  used  to  some  extent 
also  for  sidewalk  leaving  and  street-paving  blocks.  The  greater  part  of  the  material  for  stone  construction  in  Buffalo 
is  also  brought  from  these  quarries.  The  limestone  quarries  are  located  on  a  ledge  of  Niagara  age  and  on  the  same 
horizon  as  that  over  which  the  cataract  of  Niagara  flows. 

The  foundations  aud  underpinnings  are  usually  constructed  of  limestone  from  the  local  quarries,  but  the  Medina 
sandstone  is  also  used  for  these  purposes  to  a  limited  extent.  The  streets  are  but  little  paved  with  stone,  there 
being  only  a  quarter  of  a  mile  of  the  Medina  block  pavement.  There  is  but  little  stone  sidewalk  pavement,  the 
material  used  for  sidewalks  being  planks;  iu  such  sidewalks  as  are  paved  with  stone  the  Medina  sandstone  is  the 
material  used.  Five  double  locks  on  the  Erie  canal  are  of  limestone  from  local  quarries  and  from  the  canal 
excavation. 

LOGANSPOET,  INDIANA. 

The  limestone  that  has  been  nsed  so  extensively  in  this  city  for  entire  buildings  is  taken  from  the  quarries  3 
miles  below  the  city,  on  the  Wabash  river.  The  color  of  the  stone  is  gray  aud  quite  uniform,  and  some  of  the  finest 
structures  in  the  city  have  been  built  of  it.  Oolitic  limestone  from  southern  Indiana  is  used  extensively  for 
trimmings ;  that  from  Stines\ille  is  perhaps  used  most  extensively  at  present  for  this  purpose.  The  Amherst  aud 
Berea  sandstones  of  northern  Ohio  were  used  to  a  limited  extent  for  the  same  purposes.  The  Bueua  Vista  stone 
of  sub-Carboniferous  age,  quarried  iu  southern  Ohio,  has  been  used  for  ashlar.  The  limestone  quarried  in  the 
vicinity  of  the  city  furnishes  material  for  foundations  and  uuder])innings.  The  sidewalks  are  largely  paved  with 
limestone  from  southern  Indiana  aiul  sandstone  from  Berea,  Ohio;  the  curbs  are  of  native  limestone.  The  material 
used  for  bridge  abutments  and  piers  is  sandstone  from  Williamsport  and  Attica,  and  limestone  from  Jjogansport, 
and  the  oolitic  limestone  from  the  southern  part  ol  the  state. 
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LOUISVILLE,  KENTUCKY. 

The  rock  exposed  in  the  immediate  vicinity  of  Louisville  is  the  sub-Carboniferous  limestone,  which  is  of  the 
same  age  as  the  Indiana  oolitic  limestones ;  hence  the  city  has  a  good  local  snpi)ly  of  building  stone  which  answers 
well  for  all  ordinary  purposes  of  construction,  and  extensive  use  is  made  of  this  supply.  For  the  liner  purposes 
of  construction  the  Indiana  oolitic  limestones  are  extensively  used,  and  as  the  city  is  situated  on  the  Ohio  river  it 
has  ready  access  to  the  Biiena  Vista  and  other  sandstone  quarries  near  Portsmouth,  Ohio,  and  much  of  this  stone 
is  used.  The  Bowling  Green,  Kentucky,  limestone  has  also  been  very  extensively  employed.  This  limestone,  like 
that  of  the  local  quarries,  is  of  sub-Carboniferous  age.  The  Louisville  limestone,  however,  although  taking  good 
rank  as  far  as  durability  is  concerned,  is  hard  and  sometimes  flinty,  and  is  much  more  expensive  to  dress  than  the 
sub-Carboniferous  limestones  usually  are  where  exposed  in  other  places,  and  this  fact  confines  its  use  to  the  ruder 
purposes.  The  streets  of  Louisville  are  largely  paved  with  limestone  from  the  local  quarries,  and  a  few  of  the 
sidewalks  are  paved  with  Bowling  Green  limestone,  with  curbs  of  the  same  material.  The  abutments  of  the  railroad 
bridge  over  the  Ohio  were  built  of  Utica,  Indiana,  stone.  The  wharf  is  constructed  of  cobble-stones ;  the  locks  and 
walls  of  the  Louisville  canal  are  built  of  the  local  limestone;  it  was  also  used  iu  the  construction  of  the  custom- 
house and  the  city  work-house.  Limestone  of  sub-Carboniferous  age,  quarried  near  West  Salem,  Washington 
county,  Indiana,  was  used  in  the  construction  of  the  Gait  house  and  the  city  hall.  Sandstone  from  the  vicinity  of 
Caunelton,  Perry  county,  Indiana,  was  used  in  the  construction  of  the  water-works  and  locks. 

LOWELL,  MASSACnUSETTS. 

There  is  quite  a  number  of  small  factories,  barns,  and  dwelling  houses  iu  Lowell  constructed  of  the  blue 
mortar-stone  taken  from  quarries  iu  the  immediate  vicinity  of  the  city.  This  material  is  considered  more  durable 
than  the  very  micaceous  granite ;  the  disadvantage  in  using  it  for  building  purposes  lies  in  the  great  difficulty  of 
quarrying  blocks  of  given  dimensions.  The  Concord  granite  is  preferred,  owing  to  the  small  amount  of  iron  in  its 
composition.  There  is  a  very  micaceous  gneiss  quarried  iu  the  immediate  vicinity  somewhat  used  for  building 
purposes,  but  it  is  liable  to  rust  on  account  of  the  quantity  of  iron  in  its  composition,  and  it  also  has  a  tendency  to 
crumble  when  subjected  to  the  action  of  intense  heat. 

The  following  are  the  different  building  stones  most  used  in  the  better  class  of  stone  construction  in  this  city : 
Granite  from  Concord,  New  Hampshire ;  mortar-stone,  quarried  iu  the  immediate  vicinity ;  marble  from  Eutlaud, 
Vermont;  granite  from  Westford,  Massachusetts;  granite  quarried  in  the  vicinity  of  the  city;  foundations  and 
underpinnings  are  of  granite  from  Concord,  Xew  Hampshire,  Westford  granite,  and  the  variovis  stones  quarried  iu 
the  vicinity  of  Lowell.  A  very  large  bridge  is  being  constructed  across  the  Lowell  railroad  of  stone  quarried  in 
Westford,  Massachusetts;  the  Episcopal  church  and  Saint  Patrick's  church  in  Lowell  are  built  of  stone  taken  from 
Livingston  quarry,  within  the  city  limits.  The  streets  are  largely  paved  with  Westford  and  Concord  granites. 
There  is  some  stone  sidewalk  paving  of  Westford  granite,  with  curbstones  of  the  same  material. 

MAJSrCHESTEK,  XEW  HAMPSHIRE. 

A  very  few  stone  buildings  in  Manchester  are  constructed  of  granite  quarried  in  the  immediate  vicinity.  The 
materials  usually  employed  iu  construction  here  are  brick  and  wood.  In  the  construction  of  the  Amoskeag  dam 
50,000  cubic  yards  of  granite  were  used.  The  waUs  of  a  canal  a  mile  iu  length  and  the  piers  of  six  bridges  across 
the  Merrimack  river  are  built  of  granite  from  Bedford.  These  quarries  are  not  now  operated.  The  soldiers' monument 
was  built  of  Concord  granite.  Foundations  and  underpinnings  are  of  granite  and  gneiss  quarried  iu  the  vicinity, 
from  the  lake  gneiss  formation,  and  the  granite  occurring  iu  masses  in  the  gneiss.  There  is  a  mile  of  street 
pavement  of  Hookset  granite  in  blocks  a  foot  square.  There  is  very  little  stone  sidewalk  pavement  of  gneiss  from  the 
immediate  vicinity.  The  sidewalk  in  front  of  the  Merchants'  exchange  is  paved  with  Potsdam  sandstone.  The 
curbs  are  of  native  granite  and  gneiss. 

MIDDLETOWjST,  CONNECTICUT. 

On  account  of  the  close  proximity  of  the  Portland  quarries,  which  are  on  the  opposite  side  of  the  river  from 
Middletown,  almost  all  the  stone  used  iu  this  city  is  obtained  fi'om  them.  There  are  very  few  stone  buildings, 
however,  by  far  the  largest  use  of  the  stone  being  for  foundations  and  underpinnings.  The  sidewalks  for  the  most 
part  are  from  3  to  4  feet  apart,  and  they  as  well  as  the  curbstones  are  of  a  kind  of  gneiss  from  the  Haddam  and 
Maromas  quarries ;  this  material  splits  with  rather  a  rough  surface.  In  the  principal  business  streets  large  flags  of 
North  liiver  blue-stone  are  considerably  used,  and  in  many  spots  slabs  of  sandstone  occur,  which,  however,  do  not 
stand  well  under  foot-wear.  In  buildings  the  dressed  sandstone  scales  off  badly  when  set  on  edge ;  when  laid  as  in 
the  natural  bed  this  defect  is  not  aiiparent.  A  large  railroad  bridge  across  the  Coiuiecticut  river,  at  Middletown, 
has  its  piers  and  abutments  built  of  a  gianitic  rock  taken  from  the  quarry,  worked  only  for  this  purpose,  a  short 
distance  up  the  river  on  the  east  side.    The  streets  are  not  paved. 
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MEMPHIS.  TENNESSEE. 

Tliero  are  but  two  buildings  in  Memphis  constructed  entirely  of  stone,  the  custom-house  and  the  post-office. 
The  first  is  built  of  marble  from  Ivnoxville,  Tennessee ;  the  second,  of  {jrauitc  from  near  Iron  Mountain,  Iron  county, 
Missouri.  Eight  buildings  are  enumerated  as  having  stone  fronts,  one  of  which  is  built  of  sandstone  from  Alabama, 
six  of  limestone  from  Alabama  and  Kentucky,  and  one  of  freestone  from  near  Tortsmouth,  Ohio.  Foundations 
and  underpinnings  are  chielly  of  brick,  but  there  are  some  of  limestone  from  Alabama  and  Kentucky.  Limestone 
is  used  in  wharf  paving  and  breakwater  of  riprap  walls,  of  which  there  is  now  paved  an  area  of  2,700  by  I'uO  feet — 
equal  to  about  75,000  square  yards.  The  arched  culvert  bridges  and  abutments  are  constructed  chiefly  of  brick, 
and  one  arch  culvert  is  built  of  limestone  from  Alabama. 

The  sewer  system,  built  iu  18S0-'81,  is  constructed  for  the  most  part  of  vitrified  clay  pipe  from  G  to  15  inches  in 
diameter,  the  main  outlet  being  of  cast-iron  and  brick  20  inches  in  diameter.  Granite  and  sandstone  quarried  iu 
the  vicinity  of  Little  Kock,  Arkansas,  are  used  for  building  purposes.  Sandstone  and  limestone  from  Arkansas  and 
Missouri,  and  limestone  from  Illinois,  "Kentucky,  Tennessee,  and  Alabama  are  all  employed  in  construction  here. 
Most  of  the  quarries  are  accessible  bj'  water  and  by  railroad,  and  their  distance  from  Memphis  ranges  from  200  to 
250  miles.  The  buildings  within  the  fire  limits  are  chiefly  of  brick,  with  some  iron.  The  site  of  this  city  furnishes 
good  foundations  for  buildings  of  every  description.  About  15  miles  of  streets  and  alleys  are  paved  with  stone ; 
the  material  chiefly  used  for  this  purpose  is  limestone  from  Illinois,  Kentucky,  Alabama,  and  Tennessee,  and  granite 
and  sandstone  from  the  vicinity  of  Little  Rock,  Arkansas.  Sidewalks  are  but  little  paved  with  stone,  and  the 
material  chiefly  used  is  limestone  and  sandstone  from  Alabama,  with  curbs  of  the  same  material. 

MINNEAPOLIS,  MINNESOTA. 

The  following  list  includes  the  Minneapolis  buildings  in  which  stone  enters  as  an  important  constituent: 

Brick  liuildings  with  limestone  trimmings  from  the  Trenton  formation 179 

With  Berea,  Ohio,  sandstone  trimmings (iO 

With  Frontenac  dolomite  trimmings 13 

With  Joliet  or  Lemont,  Illinois,  limestone  trimmings 3 

With  Fond  du  Lac  limestone  trimmings 43 

With  Kasota  stone  trimmings 11 

With  Minnesota  granite 6 

Buildings  of  stone  or  brick  partly  trimmed  with  granite 21 

Buildings  of  brick  with  Vermont  marble  trimmings 1 

There  are  perhai^s  20  other  brick  buildings  which  have  artificial-stone  trimmings  and  20  which  are  trimmed 
with  brick  of  another  color,  or  are  painted  so  as  to  simulate  trimmings  of  stone,  of  which  no  account  has  been 
made.  This  enumeration  includes  all  stone  structures ;  many  of  them  are  very  large,  such  as  the  Washburn  A,  B, 
and  C  flouringmills,  the  Pillsbury  A  flouring-mill,  the  university  of  Minnesota,  and  McAllister  college.  The  list 
also  embraces  the  ITniversalist  church,  the  Irish  and  French  Catholic  churches,  and  the  Plymouth  Congregational 
church.  The  Trenton  limestone  supplied  by  the  quarries  of  Minneapolis,  formerly  much  used,  is  being  abandoned 
as  material  for  first-class  structures,  and  iu  its  place  are  put  stones  from  towns  iu  Minnesota,  as  well  as  stone  from 
other  states.  The  argillaceous  character  of  the  Trenton  strata,  and  the  thin  but  often  lenticular  banding  of  the 
sedimentary  structure,  cause  the  slabs  and  blocks  of  this  limestone  to  disintegrate  in  sheets  parallel  with  the 
bedding,  and  finally  to  wholly  decay ;  when  it  can  be  kept  from  exposure  to  the  weather  it  answers  for  walls  better; 
hence  it  is  still  employed  in  foundations  and  in  basements  that  rise  a  few  feet  above  the  ground.  It  is  necessary  even 
in  such  cases  that  it  be  well  bedded  in  mortar  and  protected  by  a  good  water-table. 

The  use  of  stone  as  a  material  of  construction  at  Minneapolis  has  been  greatly  influenced  by  an  abundant 
supply  of  two  other  articles,  as  follows,  viz :  Cream-colored  brick  and  pine  lumber.  It  is  becoming  very  fashionable 
to  use  red  pressed  brick  from  Saiut  Louis  or  Philadelphia  or  Baltimore  for  the  fronts  of  first-class  structures, 
trimming  them  with  sandstone  from  Ohio,  or  limestone  fi'om  Stone  City,  Iowa,  or  Joliet,  Illinois.  The  piers  of  the 
suspension  bridge  over  the  Mississippi  river  and  its  aucliorages  are  of  the  Treuton  limestone,  from  Jlinneapolis, 
trimmed  with  Minnesota  granite.  The  piers  of  the  two  other  highway  bridges  and  of  the  railroad  bridge  across  the 
Mississippi  are  of  the  same  material.  The  arched  bridge  across  the  east  channel  of  the  Mississippi  is  of  the  same, 
but  has  lied  Wing  rock  in  the  angles.  In  several  residences  and  business  blocks  artificial  stone  is  used  for  window- 
caps  or  other  trimmings,  but  with  Trenton  limestone  sills,  basements,  and  water-tables.  Lemont,  Illinois,  limestone 
is  seen  in  a  few  buildings  M-hich  have  other  stones  for  trimmings.  Steps  and  water-tables  of  Kasota  stone  are 
frequently  put  in  buildings  that  have  other  stones  for  trinunings.  In  the  Westminster  Presbyterian  church  brown 
sandstone  from  Fond  du  Lac,  Saint  Louis  county,  Minnesota,  is  used. 

The  streets  are  but  little  paved,  and  the  material  used  is  a  water- worn  cobble-stone  from  the  drift.  Sidewalks 
are  but  very  little  ])aved  with  stone,  owing  to  the  abundance  of  i)ine  lumber  and  its  cheapness.  In  such  sidewalks 
as  are  paved  with  stone,  Niagara  limestone,  from  Joliet,  Illinois,  Trenton  limeslono,  from  jNLinneapolis,  and  calciferous 
sand-rock,  from  Kasota,  IMinnesota,  are  used.     The  curbstones  are  of  Minneapolis  Trenton  limestone. 
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MOBILE,  ALABAMA. 

The  only  stoue  buikliiij;  in  Mobile — tlie  ciistom-liouse — is  built  of  Quincy,  Massachusetts,  granite.  The  streets 
in  the  business  portion  of  the  city  are  partially  paved  and  macadamized  with  stone  ballast  from  vessels  and  the 
Alabama  sandstone.  The  sidewalks  are  paved  with  Alabama  sandstone  and  brick ;  sandstone  from  Colbert  county, 
Alabama,  is  used  to  a  limited  extent  for  this  pm-pose;  also  the  i!forth  Eivcr  blue-stone  and  stone  brought  from 
Yorkshire,  England. 

IfASHVILLE,  TEXN^ESSEE. 

The  stone  chiefly  used  for  frouts  in  the  city  of  Kashville  is  oolitic  limestone  from  Bowling  Green,  Kentucky.  It 
is  a  good  material,  but  contains  petroleum  which  is  drawn  to  the  surface  by  the  heat  of  the  sun,  and  dust  settling 
on  it  turns  it  a  dark  color.  It  is  not  uniform  in  color,  but  has  yellow  streaks.  The  United  States  custom-house  is 
built  of  this  material.  The  limestones  of  the  Nashville  formation  are  found  in  three  principal  layers ;  the  quality 
and  appearance  vary  in  the  same  layer.  The  quarry  from  which  the  stoue  for  the  capitol  is  built  was  abandoned 
for  the  reason  that  the  material  is  very  fossiliferous  and  the  fossils  [orthoceran)  weather  out.  Some  of  the  courses 
are  liable  to  decomposition  when  exposed  to  the  weather.  The  stone  is  very  distinctly  laminated;  it  is  not  a  pure 
limestone,  but  has  considerable  silica  in  its  comiiositiou.  It  is  most  durable  when  laid  in  walls,  as  in  the  natural 
bed.  The  use  of  stone  for  construction  is  very  general  in  Nashville,  nearly  every  building  of  any  prominence 
having  considerable  stone  in  its  composition,  and  all  new  stores  have  fronts  either  entirely  or  partially  of  stone. 

Stone  basement  stories,  with  the  upper  portions  of  brick  with  stoue  trimmings,  is  a  very  common  form  of 
construction.  The  usual  custom  is  to  use  the  Nashville  limestone  below  ground,  and  above  ground  a  Nashville 
limestone,  carefully  selected,  with  Bowling  Green  superstructure  and  trimmings.  There  is  a  desire  at  present 
to  substitute  some  other  stone  for  the  Bowling  Green  for  the  purposes  of  construction  in  which  that  material  is 
now  nsed.  The  capitol  building  is  constructed  entirely  of  stone ;  the  pillars  of  the  halls  of  the  legislature  and 
ornamental  work,  raUings,  etc.,  are  of  Hawkins  and  Knox  County  marbles.  The  stone  used  in  the  walls  of  the 
building  is  from  the  next  to  the  lowest  course  of  the  Nashville  formation. 

The  Normal  College  buildings  are  of  local  stone.  The  basements  of  the  YanderbUt  and  the  Fisk  universities 
are  of  Nashville  stone;  the  copings  and  trimmings  are  of  Bowling  Green  limestone,  and  their  foundations  are  of 
selected  Nashville  limestone.  The  new  United  States  custom-house  is  constructed  entu-ely  of  Bowling  Green 
limestone. 

The  ruling  taste  here  at  present  seems  to  favor  white  building  stone ;  two  churches  built  many  years  ago  are 
of  Nashville  limestone,  and  stuccoed  to  represent  brownstone ;  another  church  is  built  of  rough  Nashville  limestone 
of  a  bluish  color.  No  granite  is  used  in  this  city  for  building  jmrposes.  The  stone  used  in  cemeteries  is  chiefly 
Italian  marble ;  however,  the  Knoxville  marble  is  rapidly  coming  into  use  as  a  material  for  cemetery  work,  as  it 
seems  but  little  aflected  by  exposure.  There  are  some  monuments  of  Quincy  granite.  There  is  a  growing  sentiment 
in  favor  of  paving  streets  with  stone,  as  the  limestone  now  used  in  macadamizing  powders  rapidly,  making  an 
oifensive  dust  in  summer  and  mud  in  winter.  Limestone  of  the  Nashville,  Cincinnati,  or  Hudson  Eiver  formation  is 
used  for  every  character  of  work  except  frouts ;  it  is  frequently  quarried  in  getting  out  foundations  in  such  large 
quantities  that  it  is  given  away.  The  walls  of  yards  around  the  city  are  constructed  of  it;  some  with  rough  and 
some  with  dressed  surfaces.  Walls  of  buildings  on  the  river  and  piers  of  the  bridges  are  buUt  of  it;  occasionally 
in  handsome  fences  around  large  inclosures  of  tine  residences,  the  corner  and  gate  posts  are  constructed  of  Bowling 
Green  limestone,  and  the  wall  around  the  capitol  grounds  is  constructed  of  this  material. 

NEW  ALBANY,  INDIANA. 

Thepercentage  of  stone  construction  in  New  Albany  is  small,  the  material  chiefly  used  being  brick  and  wood, 
with  brick  foundations  under  the  frame  buildings ;  but  so  far  as  stoue  has  been  used  here  it  has  shown  itself  to  be 
substantial  and  durable,  the  materials  being  of  superior  quality.  There  are  no  local  circumstances  unfavorable  to 
stone  coustruction,  and  the  stones  used  are  limestone  from  Salem,  Indiana,  and,  to  a  limited  extent,  sandstone  from 
the  vicinity.  The  West  Salem  limestone  was  employed  in  the  construction  of  the  court-house.  For  foundations  and 
underpinnings  and  for  other  ordinary  purjioses  limestone  from  the  vicinity  is  employed.  The  streets  are  largely 
paved  with  cobble-stone  and  limestone  found  in  the  neighborhood.  But  few  of  the  sidewalks  are  paved ;  the  stone 
used  is  limestone  from  New  Albany  and  Vernon ;  curbs  are  of  the  same  material. 

NEWARK,  NEW  JERSEY. 

Nearly  all  of  the  prominent  stone  structures  in  Newark  are  built  of  the  Newark  sandstone,  but  the  elegant  United 
States  custom-house  and  post-oflice  building  and  the  large  and  massive  county  court-house  are  of  Little  Falls,  New 
Jersey,  sandstone.  Nearly  all  of  these  buildings  are  large  and  costly  structures,  and  the  beauty  and  durability  of  the 
stone  used  are  exhibited  to  good  advantage  in  many  of  them.    Some  of  the  larger  edifices  are  especially  deserving  of 
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notice.  The  extensive  use  of  stone  in  Newark  is  to  be  oxpliiined  from  tlie  Aict  that  there  are  five  quarries  of  sandstone 
within  the  city  limits ;  three  of  tlicm  are  now  worked,  employiii}:  from  100  to  L'OO  men,  and  their  ])rodnct  is  vahicd  at 
$ir)0,000  to  $200,000  annually.  There  are  many  large  and  exiiensive  private  dwellings  entirely  of  stone,  aiid  many 
with  only  stone  fronts.  Three  bridges  over  Second  river  and  24  over  the  Morris  canal  are  of  Newark  sandstone, 
and  2i  miles  of  the  Morris  canal  is  walled  with  the  same  material.  Six  railroad  bridges  beside  wagon  bridges 
over  the  Passaic  river  have  piers  and  abutments  of  Newark  sandstone.  One  large  trunk  sewer  is  built  of  the 
same  material,  as  are  also  many  walls  about  lawns  and  cemeteries.  The  total  length  of  improved  and  graded 
streets  is  170.8  miles;  of  streets  iiaved  with  cobble-stones,  28.70  miles;  paved  with  granite  and  trap  blocks,  4.89 
miles;  Telford  or  macadamized  streets,  12.21  miles;  total  of  stone  pavement,  40.80  miles.  The  total  length  of 
streets  graded  and  improved  but  not  pa\-ed  is  130.94  miles.  The  narrow  streets  have  sidewalks  4  feet  in  width  ; 
other  streets  or  sidewalks  5  and  0  feet  in  width.  The  material  used  in  paving  these  sidewalks  is  the  North  Kiver 
blue-stone.    No  brick  is  allowed  to  be  used  for  this  purpose. 

NEW  BEDFORD,  MASSACHUSETTS. 

Of  the  22  buildings  in  New  Bedford  c<mstructed  entirely  of  stone,  19  are  of  granite  quarried  in  the  vicinity,  2 
of  Eock])ort  granite,  and  1  of  Qiiint^y  granite.  At  the  entrance  to  New  Bedford  harbor  is  a  large  fort,  while  a  smaller 
one  guards  the  Fairhaven  side  opposite.  They  are  both  constructed  of  Cape  Ann  granite.  Foundations  and 
und<npiuniiigs  are  of  granite  from  the  vicinity  of  the  city  and  from  Eockport.  The  streets  are  larg'ely  paved  with 
cobble-stone  from  the  vicinity ;  North  Elver  flagging  stone  is  exclusively  used  in  the  sidewalks;  curbs  are  of  granite 
from  Eockport,  in  the  vicinity. 

NEW  BEUNSWICK,  NEW  JEESEY. 

The  comparative  cheapness  of  brick  has  interfered  with  the  use  of  stone  both  for  building  purposes  and  for 
sidewalks.  The  red  sandstone  quarried  in  the  city  was  formerly  used  to  a  limited  extent  in  cellar  walls  and 
foundations,  but  the  quarries  are  now  discontinued.  This  stone  has  not  i)roved  to  be  durable,  crumbling  slowly 
when  exposed  to  severe  frost.  It  is  adapted  to  use  in  iuside  fillinjf  of  walls  only,  and  the  greater  durability  and 
cheapness  of  brick  have  enabled  the  builders  to  dispense  with  it  entirely.  North  Eiver  blue-stone  has  a  large  use 
in  building  for  steps,  sills,  caps,  and  other  trimmings,  especially  in  factories  and  storehouses.  The  college  buildings 
atford  examples  of  good  and  poor  stones  and  of  materials  improperly  laid;  the  old  college  building  rear  wail  contains 
some  soft  argillaceous  sandstone,  which  tends  to  split,  although  laid  as  in  its  bed  in  the  quarry.  In  the  west  wall 
there  are  many  stones  which  show  clay-holes.  The  Geological  IlaU  building  has  a  few  examples  of  stone  from 
Connecticut  quarries,  which  a!C  laid  with  the  lines  of  bedding  in  a  vertical  position,  and  they  are  begiuning  to  chip 
or  scale  off,  although  the  building  has  been  constructed  only  ten  years.  The  superiority  of  the  Newark  stone  is 
apparent  in  comparing  the  general  effect,  and  in  the  closer  examination  of  the  single  blocks  as  they  occur  in  these  two 
structures — the  Geological  hall  and  the  Kirkpatrick  chapel.  The  Newark  stone  does  not  show  the  lines  of  bedding 
so  plainly;  it  is  more  homogeneous  in  its  composition,  and  its  materials  ai"e  not  so  much  arranged  on  lines  or  in 
parallel  planes  as  they  are  in  the  Connecticut  stone  which  is  ordinarily  put  on  the  market  here.  The  durability  of 
the  Newark  stone  is  displayed  in  the  old  college  building,  erected  in  1809;  the  corners  and  edges  are  still  sharp  and 
well  defined.  The  following  are  some  of  the  principal  structures  of  stone,  with  the  materials  from  which  they  are 
constructed :  Eutgers college  (main  building):  Newark  sandstone ;  Geological  hall :  Connecticut  sandstone ;  Kirkpatrick 
chapel:  New  Jersey  sandstone ;  First  Eeformed  (Dutch)  church:  gneiss  from  New  York  ;  the  Protestant  Episcopal 
church  and  Saint  Peter's  Eoman  Catholic  church:  New  Jersey  sandstone;  residence  of  John  Carpenter,  residence 
of  Sisters  of  Charity,  and  Bartel's  private  residence:  Connecticut  sandstone;  piers  of  the  wagon  bridge  over  the 
Earitan  river  at  Albany  street:  Connecticut  brownstone;  Pennsylvania  Eailroad  company's  bridge  (8  piers  and 
abutments) :  from  Stanton,  Hunterdon  county.  New  Jersey,  and  gneiss  from  Conshohocken,  Pennsylvania  ;  the  locks 
of  the  Delaware  and  Earitan  canal:  Trenton  freestone,  Greensburg  quarries.  These  locks  are  200  feet  long,  or 
250  feet  including  the  wing  walls;  one  is  a  double  lock. 

The  following  is  a  statement  of  the  amount  and  kind  of  stone  street  pavement  in  New  Brunswick : 

Miles. 

Granite  block,  Westerly,  Rliode  Isl anil,  granite -ft 

Cobble-stone 2iV 

Telford  macadamized  road  of  trap-rock 1-1% 

Total  stone  street  pavement ''iV 

Nicbolson  wood  pavement 1 

Tbo  sidewalk  of  North  Rirer  blue-stone  laid  by  a  street  commission S 

Curbstones,  mainly  of  North  Eiver  blue-stone. 
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NEWBUBGH,  NEW  YOKK. 

The  nearest  available  source  of  building  stone  for  Newburgh  is  the  limestone  quarries  within  2  miles  of  the 
city.  The  material  obtained  there  is  used  for  foundations,  underpinnings,  and  other  work  of  that  class ;  Connecticut 
brownstone  and  Haverstraw  stone  are  also  used  for  foundations.  Of  the  stone  buildings  in  the  city  the  oldest  is 
a  story-anda-half  «lwelling-house  constructed  of  surface  stones  from  the  vicinity,  and  occupied  by  Washington 
as  headquarters  dui-ing  the  encampment  at  Newburgh.  Saint  George's  Protestant  Episcopal  church  is  an  old 
building  of  blue  limestone  obtained  west  of  the  city.  Saint  Patrick's  Eoman  Catholic  church  is  a  new  and  large 
structure  of  blue  limestone,  a  stone  which  is  much  disfigured  by  what  seem  to  be  argillaceous  seams  traversing 
irregularly  the  calcareous  matrix.  The  darker  shades  of  color  in  these  clay  seams  give  the  whole  a  rather  dingy 
appearance.  The  stone  was  obtained  in  part  from  the  quarries  west  of  the  city  and  in  part  from  Kingston,  Ulster 
county;  the  latter  stone  has  suffered  more  by  exposure.  It  resembles  in  this  respect  the  stone  in  the  Second 
Eeformed  church  in  Kingston,  and  both  show  how  much  care  is  needed  in  the  selection  of  limestone  for  fine  work 
in  prominent  buildings.  The  First  Presbyterian  church,  a  very  large,  costly,  and  ornate  edifice,  constructed  of 
graywackc  and  flagging  stone  quarried  near  Kingston,  is  trimmed  with  Ohio  sandstone ;  the  stone  has  retained  its 
dark  color,  and  does  not  show  any  signs  of  disintegration  by  weathering.  The  other  buildings  are  small  and  private 
excepting  the  stuccoed  Reformed  Church  edifice.  Formerly  brownstone  from  Haverstraw  and  Nyack  was  much 
used  for  door-steps  and  window-sills,  but  of  late  Connecticut  brownstone  and  Ohio  sandstone  have  been  used  almost 
exclusively,  excepting  the  blue  limestone  from  the  neighboring  quarries,  which  is  used  for  rough  work  and  cellar 
walls.  Brick  here  takes  the  place  of  stone  to  a  very  great  extent  in  both  foundations  and  superstructures.  The 
sidewalks  are  all  laid  with  blue  flagging  stone;  in  the  older  streets  they  are  from  10  to  12  feet  wide,  and  the  stones 
are  of  irregular  size  and  generally  small.  The  more  recently  laid  walks  arc  G  feet  wide  and  are  a  single  line  of  stone. 
The  cost  of  paving  some  of  the  fine  foot-sidewalks  has  been  $1  jjer  linear  foot.  The  length  of  sidewalks  is  unknown, 
but  amounts  to  many  miles.  The  cobble-stone  pavements  measure  10,000  feet;  the  average  width  may  be  40  feet. 
In  the  front  of  a  single  block  in  Water  street  the  pavement  is  Belgian  block.  The  sidewalks  are  all  paved  with  blue- 
stone  from  Ulster  county,  with  curbstones  of  the  same. 

NEWBUEYPOET,  MASSACHUSETTS. 

There  are  but  two  buddings  in  Newburyport  constructed  entirely  of  stone,  and  the  material  used  is  Cape  Ann 
granite.  Foundations  and  underijiunings  are  usually  of  the  same  material,  but  Maine  granite  is  used  for  the  same 
purpose  to  a  limited  extent.  With  the  exception  of  a  very  tew  public  buildings,  stone  is  used  only  in  the 
underpinnings  and  foundations.  It  is  observed  that  the  Cape  Ann  granite,  the  stone  chiefly  used  here,  is  of  a  light 
color  when  quarried  and  grows  dark  with  exposure,  but  does  not  decay.  The  Peabody  granite  becomes  of  a 
yellowish-brown  color  after  long  exposure  to  the  weather.  A  ledge  has  been  recently  opened  about  2  miles  above 
Newburyport,  on  the  Merrimack,  for  the  purpose  of  extracting  stone  for  the  construction  of  a  jetty  across  the 
sand-bar  at  the  mouth  of  the  river.  The  material  quarried  is  called  by  the  workmen  common  stone  or  trap. 
Sandstone  from  Springfield  has  been  used  to  a  very  limited  extent  for  trimmings.  The  little  stone  street  pavement 
in  this  city  is  of  Maine  granite ;  the  sidewalks  are  not  paved  at  all,  and  the  curbs  are  of  Maine  and  Cai)e  Ann 
granites. 

NEW  HAVEN,  CONNECTICUT. 

In  New  Haven,  as  in  most  of  the  other  cities  of  Connecticut,  the  brown  sandstone  from  the  Connecticut  valley 
furnishes  the  chief  part  of  the  material  for  stone  construction.  The  other  materials  used  are  granite  from  Long 
Island  shore,  gneiss  from  Ansonia,  trap  from  the  East  and  West  rocks,  and  sandstone  from  East  Haven  and  Ohio. 
The  breakwater  in  New  Haven  harbor  has  been  built  partly  of  coarse  granite  from  the  Branford  quarries; 
considerable  of  East  Haven  sandstone  has  been  used  in  bridge  approaches,  abutments,  and  piers ;  some  2  or  2J 
miles  in  length  of  the  side  walls  of  the  old  canal,  in  which  the  railroads  cross  the  city,  are  built  entirely  of  East  Haven 
sandstone  and  trap,  about  equal  quantities  of  each  being  used,  and  requiring  between  8,000  and  10,000  cubic  yards 
of  stone.  Some  of  the  Ohio  sandstone  used  in  New  Haven,  notably  in  one  building,  contains  iron  pyrites,  whicU 
oxidizes  on  exposure  to  the  weather,  giving  the  stone  a  soiled  appearance.  The  only  defect  noticeable  in  the 
Portland  sandstone  is  that  it  scales  off  if  laid  otherwise  than  as  in  the  quarry  bed.  The  basement  story  of  the  old 
state-house  is  of  limestone,  which  has  crumbled  very»badly,  and  the  material  has  not  been  used  in  any  other 
structures.  Brown  sandstone  from  Newark,  Essex  county.  New  Jersey,  was  employed  to  some  extent  in  some  of 
the  Yale  College  buildings.  For  foundations  and  underpinnings  tra})  and  East  Haven  sandstone  are  the  materials 
used.  i\Iost  of  the  streets  are  telfordized  with  trap  from  the  East  and  West  rocks.  The  sidewalks  are  but  little 
])aved  with  stone;  the  material  used  is  North  River  blue-stone,  with,  in  a  few  instances,  mica-schist  from  Bolton, 
Connecticut.  The  curbstones  are  chiefly  North  River  blue-stone,  but  gi-anite  has  been  used  to  a  limited  extent  for 
the  same  purpose. 
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NEW  LONDON,  CONNECTICUT. 

New  London  is  built  on  granite  rocks.  Stoue  for  cellars,  foundations,  and  underpinnings  is  quarried  almost 
anywhere  within  the  city  limits.  The  M'hole  of  the  walls  of  the  large  Catholic  church,  and  of  another  large  granite 
church  building,  are  built  of  stone  quarried  on  the  sites  of  buildings,  the  stone  for  trimmings  coming  from  one  of 
the  quarries  at  Groton.  The  surface  stone  in  New  London,  and  also  in  neighboring  quarries,  is  striped  in  appearance, 
not  uniform,  some  pieces  being  more  variegated  than  others.  The  color  varies  also  considerably,  but  is  always  the 
same  shade  of  gray. 

Only  1  per  cent,  of  the  buildings  is  of  stone,  which  is  due  simply  to  the  question  of  first  cost.  Forts  Trumbull 
and  Griswold  are  built  of  granite  from  Groton  or  Jlillstone  point. 

The  streets  are  but  little  paved  with  stone,  and  the  material  used  for  this  purpose  is  the  rectangular  blocks  of 
Groton  granite.  The  sidewalks  of  the  principal  streets  are  paved  with  North  Eiver  blue-stone  and  some  Groton 
granite.    The  curbstones  arc  Groton  granite. 

NEW  ORLEANS,  LOUISIANA. 

The  percentage  of  stone  construction  in  New  Orleans  is  very  small.  A  large  proportion  of  the  houses  are  built 
of  wood.  The  streets  were  all  paved  before  the  late  war.  There  is  one  building,  situated  in  the  southern  part  of 
the  city,  entirely  of  rough-hewn  stone  from  Sainte  Genevieve.  The  custom-house  is  nearly  all  built  of  Quincy 
granite.  Another  building,  on  the  comer  of  Eoyal  and  Canal  streets,  is  built  mostly  of  granite.  A  monument  to 
General  Eobert  E.  Lee  is  now  in  course  of  construction  ;  the  base  is  of  Georgia  granite;  the  foundation  on  i)iles, 
and  transverse  timbers  in  concrete;  the  shaft  is  of  Knoxville,  Tennessee,  gray  marble;  and  this  latter  material 
is  very  highly  esteemed  here.  The  few  stoue  fronts  are  of  Westchester,  New  York,  snowtlake  marble  and  Sainte 
Genevieve  limestone ;  a  good  deal  of  the  latter  material  was  foi'merly  used.  The  chief  material  now  used  for  fronts 
is  iron ;  the  amount  of  stone  used  for  iiurposes  of  construction  in  New  Orleans  since  the  war  is  very  inconsiderable. 
The  Westchester  limestone  was  considerably  employed  before  the  war,  and  also  the  Sainte  Genevieve  limestone,  for 
tombs  and  fronts ;  at  present  a  great  deal  of  brick  is  used  and  stuccoed.  The  use  of  artificial  stone  in  buildings 
and  pavements  is  increasing.  The  stone  used  for  ornamental  purposes  is  usually  Italian  marble,  with  some  Vermont 
marble.  Some  Quincy  granite  was  foi-merly  brought  to  the  city  and  used  for  curbstones,  flagging,  and  purposes 
of  that  nature :  as  it  was  usually  brought  as  ballast  in  ships,  the  expense  attending  its  use  was  inconsiderable. 
The  water  is  so  near  the  surface  in  New  Orleans  that  it  is  impossible  to  have  stone  foundations;  the  customary 
way  is  to  lay  thick  planks  transversely  and  to  place  the  brick  immediately  on  them ;  they  are  sometimes  creosoted, 
but  usually  last  well  below  water.  This  system  of  foundations  is  considered  better  and  less  expensive  than  driving 
piles.  The  sewers  consist  of  stone  faced  gutters,  through  which  the  water  passes  every  night  from  the  river  to  the 
lake;  221,760  feet,  or  42  miles,  of  blue-flint  banquettes;  42,240  feet, or  8  miles,  slate-stone  banquettes;  15,840  feet, 
or  3  miles,  Schillinger  artificial  stone;  in  all,  279,840  feet,  or  53  miles,  of  stone  banquettes. 

The  following  is  a  statement  of  the  number  of  miles  of  stoue  street  pavement :  113,520  feet,  or  21^  miles,  of 
Quincy  granite  square-block  pavement;  15,840  feet,  or  3  miles,  of  other  square-block  pavement;  in  all,  129,300  feet, 
or  24i  miles. 

The  greater  part  of  the  street  jiavement  is  of  cobble-stone,  brought  as  ballast ;  42  miles  of  sidewalk  iiavement 
are  of  North  Eiver  blue-stone;  7  miles  of  slate. 

NEWPORT,  RHODE  ISLAND. 

The  materials  most  used  in  the  better  class  of  stone  construction  in  Newport  are  Connecticut  brown  stone  and 
Newport  granite.  Fort  Adams  is  built  of  Westerly  and  Fall  Eiver  granite,  together  with  some  of  the  local  slate. 
The  macadamized  Telford  road  is  much  used  in  Newport  and  the  stoue  employed  is  the  local  granite.  The 
foundations  and  underpinnings  are  built  of  Newport  granite;  the  streets  are  but  little  paved  with  stone,  and 
the  material  used  is  cobble-stones  from  Block  island  and  from  Nova  Scotia.  Asphalt  manufactured  at  Providence  is 
much  used  for  street  paving.  The  sidewalks  in  the  business  portions  of  the  city  are  paved  with  Hudson  Eiver  flags 
and  asphalt.    The  curbstones  are  Hudson  Eiver  blue-stone  and  Fall  River  granite. 

NEWTON,  MASSACHUSETTS. 

The  city  of  Newton  includes  Newton,  Newton  Center,  Newton  Upper  Falls,  Newton  Lower  Falls,  Newton  Valley, 
West  Newton,  and  Auburndale.  Of  the  stone  buildings  enumerated  three  are  churches,  three  private  residences,  and 
one  mill ;  one  church  built  of  Ohio  sandstone  was  rebuilt  from  the  ohl  Chauncey  Street  church,  Boston.  The  material 
for  foundations  and  underpinnings  is  granite  obtained  from  llu^  bowlders  found  in  the  vicinity,  with  some  Westford 
granite.  The  streets  are  not  paved  with  stone;  a  very  few  of  the  sidewalks  are  paved  with  Westford  granite,  with 
curbs  of  the  same  material. 
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NEW  YOEK  CITY  AND  ENVIRONS. 

By  Dr.  Alexis  A.  Julien. 


City. 


County. 


Population. 


New  York  city 

Brooklyn,  including  'Williamsborg  and  Long  Island  City 

Castleton,  etc.  (Statin  island) 

Jersey  City,  inclndins;  Hudson  City,  Bergen  City,  Bayonne,  and  Greenville 
Hoboken,  including  TVest  Hoboken,  town  of  Union,  and  Weehawken 


New  York . 

Kings 

Kichmond.. 

Hudson 

Hudson 


do 

New  Jersey. 
do 


,  206,  590 
583,  806 

40,  OOO 
120,  728 

30,  999 


This  district  embraces  the  priucipal  suburbs  of  the  great  metropolis,  although  the  crowded  trains  and  boats 
which  constantly  leave  all  the  railroad  stations  and  docks,  especially  iu  the  morning  and  evening,  point  to  the  outer 
ring  of  suburban  cities  and  villages,  in  the  Iludson  Eiver  counties,  on  Long  island  and  in  New  Jersey,  whose 
construction  and  enlargement  chiefly  depend  for  supply  of  material  upon  the  stone-  and  brick-yards  of  New  York 
island. 

The  statistics  embodied  have  been  obtained  from  many  sources,  partly  by  direct  counting  of  houses  from  street 
to  street,  etc.,  partly  by  the  issue  of  circulars,  and  partly  by  personal  api)lication  to  stone  dealers,  stone-yards,  etc. 

The  courteous  consideration  with  which,  in  general,  my  inquiries  have  been  received  calls  for  my  special 
acknowledgment  and  thanks  to  a  large  number  of  jDersous,  of  whom  I  ought  perhaps  specially  to  name  the 
following :  James  Wells,  insurance  agent,  167  Broadway ;  William  E.  Midgley,  as.sistant  secretary  New  York  and 
Boston  Insurance  Company,  Howard  building,  176  Broadway ;  J.  H.  Langfoid  &  Co.,  insurance  agents,  10  Pine 
street;  the  New  Y^'ork  Board  of  Fire  Underwriters;  F.  CoUiugwood,  engineer  iu  charge  of  New  York  aj^proach,. 
New  York  and  Brooklyn  bridge ;  David  Acker,  deputy  commissioner  of  department  of  buildings,  Brooklyn  ;  James 
A.  Baker,  clerk  of  village  of  Edgewater,  Staten  island ;  J.  E.  Wardlaw,  clerk,  etc.,  Edgewater,  Staten  island ; 
Miller  &  Simonson,  West  New  Brighton,  Staten  island ;  John  H.  Cordes,  real  estate  agent,  163  Harrison  avenue, 
Brooklyn;  Gill  &  Baird,  John  Vesey,  Andrew  Mills,  New  England  Granite  Works,  Gillie  &  Walker,  the  Bay  of 
Fiindy  Quarry  Company,  D.  Hotaling,  Brander,  Boyd  &  Hutcheou,  and  Browne,  McAllister  &  Co. 

In  compliance  with  my  request  for  specimens  of  stone,  trimmed  in  accordance  with  the  directions  of  the 
building-stone  department  of  the  census,  many  such  specimens  have  been  sent  to  the  National  Museum  at 
Washington,  sometimes  with  a  duplicate  intended  for  the  American  Museum  of  Natural  History  in  this  city.  For 
these  we  are  specially  indebted  to  the  following  firms,  so  far  as  I  have  been  notified :  New  England  Granite  Works, 
James  Morgan  &  Co.,  the  Bay  of  Fuudy  Quarrying  Company,  and  Browne,  McAllister  &  Co. 

My  report  is  naturally  divided  into  three  parts : 

I.  The  buildings  of  New  Y^oi-k  and  adjacent  cities,  etc.,  their  numbers,  and  common  materials. 

II.  The  building  stones  of  these  cities,  described  in  some  detail,  their  localities,  and  examples  of  edifices 
constructed  of  each  variety.  Public  buildings  and  improvements,  with  description  of  materials  employed ;  materials 
of  pavements  and  roofs ;  market  prices  of  building  stones. 

ni.  Durabihty  of  building  stones  in  this  district;  agents  of  destruction ;  elements  of  strength  and  durability; 
methods  of  trial;  means  of  protection  and  preservation.  (This  will  form  the  subject  of  another  chapter,  and  will 
be  found  on  pages  -364  to  393, 

With  a  field  so  broad,  and  with  imperfect  sources  of  information,  my  report  can  hardly  be  free  from  errors  and 
deficiencies;  but  every  effort  has  been  made  to  avoid  them  so  far  as  time  .Tnd  opportunity  have  permitted. 

I.— THE  BUILDINGS  OF  NEW  YOEK  AND  ADJACENT  CITIES;  THBIE  NUMBERS  AND  COMMON 

MATEEIALS. 

It  may  be  as  well  to  state  here  that  the  published  maps  used  by  the  insurance  companies,  in  which  the  position 
and  approximately  the  material  of  each  building  are  supposed  to  be  laid  down,  are  far  from  accurate.  Not  only 
have  the  additions  and  removals  of  buildings  been  in  some  cases  imperfectly  represented,  but  on  many  maps  little 
attempt  seems  to  have  been  made  to  exhibit  the  nature  of  the  material  («.  <?.,  of  the  faces)  of  the  buildings,  whether 
brick  or  stone.  It  has  been  necessary  to  correct  these  points,  for  the  purpose  of  the  census,  by  personal  examination 
of  many  districts. 

The  buUding  statistics  have  been  arranged  (Table  I)  to  indicate  the  exact  materials  of  construction  in  each  city, 
and  in  an  approximate  way,  the  number  of  buildings  erected  for  special  purposes  and  the  selection  of  materials 
employed  for  them.  These  figures  are  almost  entirely  derived  from  personal  inspection  and  actual  counting  of  the 
buildings  in  the  several  districts.  The  city  of  New  York  comprises  an  area  of  24,893  acres,  which  may  be  divided 
into  three  great  districts,  viz : 

1.  District  of  wholesale  business  houses,  comprising  the  entire  area  of  the  island  south  of  the  line  of  Canal  and 
Rutgers  streets,  from  the  North  (Hudson)  river  to  the  East  river;  also  the  buildings  along  the  line  of  Broadway  up 
to  Fourteenth  street. 
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2.  District  of  small  stores  and  tciieincnts,  comprising  the  area  north  of  the  line  of  Canal  and  Kntgers  streets, 
and  east  of  the  Bowery  and  Third  avenue,  up  to  the  Uarlem  river;  also,  the  entire  Twenty-third  and  Twenty-fourth 
wards,  u|)  to  the  northern  boundary  of  the  city  at  the  Yonkers  line. 

3.  District  of  large  stores  and  residences,  comprising  the  area  north  of  the  line  of  Canal  street,  and  west  of 
the  Bowery  and  Third  avenue,  up  to  the  Uarlem  river  at  Si)uyten  Duyvil. 

In  the  city  of  Brooklyn  the  lines  arc  much  less  sharply  and  easily  drawn ;  however,  three  districts  may  be 
distinguished  : 

1.  District  of  warehouses,  tenements,  etc.,  comprising  wards  Nos.  2,  4,  5,  and  12,  and  portions  of  Nos.  1  and  6 ; 
I.  e.,  the  area  bounded  by  the  following  line :  East  river,  Hudson  avenue  to  Willougbby  avenue ;  Willoughby  avenue 
to  Fulton  street;  Fulton  street  to  Furnian  street;  Furman  street  to  Atlantic  avenue;  Atlantic  avenue  to  Hicks 
street;  Hicks  street  to  Cole  street;  Cole  street  to  Clinton  street;  Clinton  street  to  Kush  street;  Rush  street  to 
Gowanus  bay;  along  shore  of  Gowanus  bay;  Buttermilk  channel  to  Fulton  street,  East  river. 

2.  District  of  residences  and  small  stores,  comprising  the  rest  of  the  city,  including  Williamsburg. 

3.  District  of  small  residences,  comprising  the  suburb  called  Long  Island  City  (i)oi)ulation  17,117). 
The  statistics  of  Jersey  City,  Hudson  county,  Xew  Jersey,  were  gathered  in  two  divisions  : 

1.  Jersey  City,  including  Hudson  City  and  Bergen  City,  La  Fayette,  and  Communipaw. 

2.  Bayonne  and  Greenville. 

The  statistics  of  Hoboken,  Hudson  county,  New  Jersey,  have  been  gathered  under  three  heads: 

1.  Hoboken  proper. 

2.  West  Hoboken  and  town  of  Union. 

3.  Weehawkeu. 

It  has  been  thought  desirable  to  make  this  subdivision  of  the  statistics,  iu  reference  to  these  small  and,  in  many 
cases,  at  present  unimportant  places,  in  view  of  the  enormous  growth  by  which  they  are  liable  to  be  affected  in  the 
vicinity  of  the  great  metropolis. 

Finaily,  as  a  matter  of  general  interest,  and  for  the  purpose  of  proper  comparison  with  the  other  great  cities 
of  the  world,  all  the  statistics  above  mentioned  have  been  summed  up  under  the  head  of  New  York  city  and  its 
suburbs. 

It  may  be  here  noted  that  a  general  improvement  in  the  character  of  the  building  materials  employed  is 
constantly  in  ])rogress  in  all  these  cities,  so  that  the  number  and  proportion  of  stone  buildings  have  in  many  cities 
been  sensibly  increased  since  the  year  1880;  to  which  date  all  the  statistics  in  this  report,  so  far  as  possible,  have 
been  made  to  conform. 

A  consideration  of  this  table  presents  the  following  chief  points  of  interest : 

NEW  YORK. 

Stone  enters  into  the  construction,  chiefly  as  fronts,  of  11.6  per  cent,  of  all  the  buildings  of  the  city.  Of  the 
entire  number  of  stone  buiklings,  89.4  percent,  consist  of  sandstone,  and  the  several  varieties  of  stone  occirr  in  the 
following  proportion: 

Per  cent. 

Brown  sandstone 78. 6 

Nova  Scotia  and  Ohio  sandstones 10. 6 

Marble 7.9 

Granite 1.8 

Gneiss 0. 9 

Foreign  sandstone 0. 1 

Blue-stone  and  limestone 0. 1 

The  materials  of  general  construction  in  the  city  occur  in  the  following  proportion  to  the  total  "number  of 
buildings: 

Per  cent. 

Brick,  terra-cotta,  stucco,  etc 63. 2 

Frame,  i.  e.,  wooden  in  part,  filled  iu  with  brick 24.3 

Stone 11.(5 

Iron 0.  9 

In  the  business  district  brick  predominates  (77  per  cent.),  and  most  of  the  marble,  and  somewhat  less  than  half 
of  the  iron  buildings  occur.  The  remaining  iron  buildings  are  mostly  found  on  the  large  business  streets  in  the 
other  districts. 

The  tenement  district  still  consists  of  frame  buiklings  to  the  extent  of  31.7  per  cent.,  nearly  half  of  the  entire 
number  in  the  city.  Stone  constitutes  only  5.5  per  cent,  of  the  fronts,  though  largely  employed  in  the  trimmings; 
and  iron  and  marble  are  rare.     Brick  somewhat  i)redominates  ((32.G  per  cent.). 

In  the  residence  district  brick  also  ])redominates  (GO.l)  per  cent.),  but  stone  is  largely  used  (14.(5  per  cent.), 
including  70  per  cent,  of  all  the  stone  buildings  of  the  city.     However,  the  district  comprises,  iu  its  unsettled  and 
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partially-built  areas,  the  greater  part  (55  per  cent.)  of  the  wooden  buildings  of  the  city.  Here  most  of  the  stucco 
buildings  occur,  but  their  number  (IGG)  is  very  small,  particularly  in  comparison  with  their  abundance  in  the 
metropolis  of  England. 

BROOKLYN. 

Stone  is  here  employed  in  a  proportion  (9  per  cent.)  a  little  less  than  that  of  New  York  (11.6  per  cent.),  and  in 
much  less  variety,  the  Connecticut  brownstone  predominating  (95.7  per  cent.)  in  the  entire  number  of  stone 
buildings.  This  stone  is  employed  altogether  for  the  residences  throughout  the  city.  Very  few  iron  buildings 
occur,  but  there  are  over  three  times  as  many  stucco  fronts  iis  there  are  in  New  York.  The  frame  buildings 
constitute  half  of  the  entire  number  (50.9  per  cent.),  especially  predominating  in  the  outskirts,  as  in  Long  Island 
City  (80.5  per  cent). 

STATEN  ISLAND. 

Stone  enters  in  a  very  small  proportion  into  the  construction  of  fronts  of  buildings  on  this  island  (5  per  cent.), 
though  it  is  commonly  employed  for  trimmings,  walls  of  inclosures,  and  other  masonry.  Brick  is  largely  employed, 
■especially  in  the  towns  and  villages  (9.5  per  cent.),  but  the  common  material  is  wood  (90  per  cent). 

JERSEY  CITY. 

In  the  suburbs  of  this  city  the  proportions  of  stone  and  brick  employed  are  very  similar  to  those  on  Staten 
island.  But  in  Jersey  City  proper  the  predominance  of  frame  houses  is  much  less,  the  buildings  amounting  to  1.9 
per  cent.,  and  the  brick  to  25.9  jwr  cent.  The  selection  of  the  dark  trap-stone  from  the  heights  behind  the  main 
■city  for  the  construction  of  many  fronts  or  of  entire  btxildings  is  a  peculiar  local  feature. 

HOBOKEN. 

The  materials  of  construction  in  the  suburbs  of  this  city,  upon  the  top  of  the  trap  ridge,  etc.,  are  similar  in 
proportion  to  those  on  Staten  island  and  in  the  suburbs  of  Jersey  City.  In  Hoboken  proper  the  proportion  of 
stone  buildings  is  large  (3.9  per  cent.),  and  the  brick  buildings  constitute  over  half  (52.7  per  cent.)  of  the  entire 
number. 

THE  METROPOLIS. 

Finally,  in  regard  to  the  whole  district,  it  will  be  seen  from  the  table  that  stone  enters  into  the  construction  of 
the  fronts  of  9.1  per  cent,  of  all  the  buildings  of  this  city,  though  it  is  employed  otherwise  to  an  enormous  extent  for 
foundations,  trimmings,  walls,  copings,  stoops,  etc.  I  have  not  been  able  to  obtain  sufiicient  data  for  the  estimation 
of  the  entire  import  of  stone  into  the  city ;  but  some  idea  of  the  vast  expenditure  involved  in  the  construction 
of  onr  buildings  may  be  derived  from  the  reports  of  the  superintendents  of  the  building  departments  of  New  York 
and  Brooklyn,  and  have  suggested  the  following  by  a  writer  in  the  Am.  Arch,  and  Building  News,  1878,  Vol.  Ill, 
page  71": 

It  would  seem  from  it  tLat  the  average  cost  of  a  new  building  in  New  Y^ork  city  has  been  §13,741,  and  that  with  some  additions  of 
■work,  not  formerly  reported  to  the  superintendent,  the  aggregate  sum  spent  in  adding  to  the  plant  and  material  on  Manhattan  island 
lias  reached  the  enormous  sum  of  about  $350,000,000. 

From  the  annual  reports  of  the  committee  on  the  fire  patrol  to  the  New  York  board  of  fire  underwriters,  of  1881 
and  1882,  the  statistics  given  below  have  been  extracted : 

Number  of  buildings  in  New  York  city  south  of  Fifty -ninth  street: 

South  of  Canal  street,  west  of  Broadway 3,555 

South  of  Canal  .and  Rutgers  streets,  east  of  Broadway 6,998 

10, 553 

Lower  district,  south  of  Canal  street : 

Between  Canal  and  Fourteenth  streets,  west  of  Broadway 10,210 

Between  Canal  and  Fourteenth  streets,  east  of  Broadway 1G,481 

2(i,700 

Lower  central  district,  between  Canal  and  Fourteenth  streets : 

Between  Fourteenth  and  Fifty-ninth  streets,  west  of  Fifth  avenne 20, 559 

Between  Fourteenth  and  Fifty-ninth  streets,  east  of  Fifth  avenue 13,256 

33,815 

Upper  central  district,  between  Fourteenth  and  Fifty-ninth  streets: 

North  of  Fifty-ninth  street,  west  of  Fifth  avenue 6,372 

North  of  Fifty-ninth  street,  east  of  Fifth  avenue 12, 374 

Upper  district,  between  Fifty -ninth  street  and  Harlem  river 18, 746 

New  York  city.  Battery  to  Harlem  river 89,814 
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The  area  compiiscd  by  the  cnumcriition  docs  not  incliule  tliat  of  tho  Twenty-third  and  Twenty-fourth  wards 
north  of  the  Harlem  river,  and  the  total,  therefore,  falls  below  that  of  the  last  column  of  the  tabic;  yiven  on  page 
329.    The  materials  of  construction  are  reijorted  as  follows : 

Brick,  with  stone  trimmings  ami  in  part  with  stono  facings G4,783 

Brick  and  frame :},  G16 

Frame 21,415 

Total 89,814 

Of  this  number  the  stores  amount  to  over  5,300,  whose  value,  at  an  average  of  but  $100,000  each,  might  be 
estimated  at  $53,000,000. 

Another  enumeration  of  the  number  of  buildings  in  Xew  York  city  is  now  being  carried  on  by  committees  of 
the  fire  department,  but  will  not  probably  be  completed  for  many  months. 

II.— THE  BUILDING  STONES. 

A.  VARIETIES,  LOCALITIES,  AND  EDIFICES. 

The  series  of  buildings  employed  in  New  York  and  adjacent  cities  is  rich  and  varied,  comprising  materials 
derived  by  water  carriage  from  most  of  the  sea-ports  of  New  Brunswick  and  New  England,  and  from  many  points 
along  the  Hudson  river,  and  by  railway  from  the  interior  of  all  the  New  England  and  middle  states,  even  as  far 
west  as  Indiana. 

The  only  careful  description  of  our  American  building  stones  yet  made  is  found  in  the  report  of  Dr.  J.  S. 
Newberry  on  the  building  stones  displayed  at  the  exposition  at  Philadelphia  in  1876,  and  it  will  suffice  for  the 
object  of  this  report  to  quote  freely  from  the  descriptions  of  varieties  there  given.  It  may  be  also  remarked  that 
from  time  to  time  various  building  stones  have  been  brought  to  this  market  from  numerous  quarries  of  limited  extent 
which  have  soon  become  exhausted ;  e.  g.,  the  granite  from  Dix  island.  So  large  is  the  number  of  building  stones, 
and  so  scattered  are  the  sources  of  information  concerning  them,  that  some  of  subordinate  importance  may  very  likely 
not  be  included  in  the  following  list.  In  most  cases  prominent  examples  are  given  of  the  use  of  stone  in  the  larger 
or  liublic  buildings  of  the  city,  both  as  ashlar  for  fronts  and  as  the  trimmings  of  buildings  mainly  constructed  of  brick. 

The  materials  most  commonly  in  favor  for  facings  of  the  fronts  of  our  buildings  consist  of  red  pressed  brick, 
which  is  glaring  and  offensive  to  the  eye ;  white  marbles,  which  are  at  first  too  bi'ight,  but  soon  assume  a  dirty 
cream-colored  tinge  of  discoloration  ;  drab  or  olive-gray  freestones,  which  rapidly  become  discolored  by  blackish- 
gray  stains  on  fronts  exposed  to  the  north  and  east,  and  brown  fi-eestones  or  brownstones,  very  generally  used  for 
the  ashlared  fronts  of  residences.  This  latter  stone  presents  rather  a  somber  and  cheerless  aspect  under  a  cloudy 
sky  on  a  winter  day,  and  imparts  a  great  monotony  to  the  appearance  of  our  cross-.streets ;  nevertheless,  under 
the  bright  sky  and  brilliant  atmosphere  of  many  days  of  spring  and  winter,  and  above  all  of  the  summer  in  New 
York,  it  is  not  trying  to  the  eye  nor  glaring  like  brick  or  marble  or  the  light-colored  granites  and  freestones. 

The  following  details  have  been  gathered  partly  from  my  own  observation  and  that  of  my  assistants,  but  for 
many  particulars,  especially  in  regard  to  examples  of  construction,  I  have  been  indebted  to  various  persons,  and 
I  have  not  been  able  to  verify  them  all : 

Freestone  (sandstone). — Shepod5-  mountain,  Hopewell,  Albert,  New  Brunswick.  Pale  olive-green,  and  of 
medium  fineness ;  uniform  texture  and  tint,  and  of  good  strength ;  is  a  durable  and  serviceable  stone,  generally 
admired  for  its  color  (J.  S.  Newberry).  Derived  from  the  Millstone  Grit  formation.  Examples  of  construction. 
(See  Freestone  of  Dorchester,  New  Brunswick.) 

Feeestone  (sandstone). — Mary's  Point,  Albert,  New  Brunswick.  Colors,  salmon,  olive,  and  dark  brown. 
Derived  from  the  Lower  Carboniferous  formation.  Examples  of  construction :  The  Eeformed  church,  corner  of 
Fifty-seventh  street  and  Madison  avenue ;  the  fence  surrounding  Central  park,  the  bridges,  fountain,  basin,  and 
most  of  the  freestone  masonry  in  the  park ;  also  the  similar  masonry  in  Prosjiect  park,  in  Brooklyn. 

FitEESTONE  (sandstone). — Wood  Point,  Westmoreland  county.  New  Brunswick.  Color,  dark  brown.  Examples 
of  construction.    (See  below.) 

Freestone  (sandstone). — Sackville,  New  Brunswick.  Derived  from  the  Lower  Carboniferous  formation. 
Examples  of  construction.    (See  below.) 

Freestone  (sandstone). — Harvey,  New  Brunswick.  Derived  from  the  Lower  Carboniferous  formation. 
Examples  of  construction.    (See  below.) 

Fkeestonk  (sandstone). — Dorchester,  New  Brunswick.  Derived  from  the  Lower  Carboniferous  formation. 
Examples  of  construction :  Stoops  and  part  of  trimmings  of  Normal  college.  Sixty-eighth  street  and  Lexington 
avenue;  building  of  New  York  Historical  Society,  corner  of  Second  avenue  and  Eleventh  street;  part  of  the  ■wall 
and  bridges  in  Central  park.     Trimmings  of  the  Academy  of  Music,  Montague  street,  Brooklyn. 

Freestone  (sandstone). — Weston,  New  Bnuiswick.  Derived  from  the  Lower  Carboniferous  formation. 
Examples  of  construction :  Part  of  the  wall  and  bridges  in  Central  park. 
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Freestone  (sandstoue). — Keimetcook,  Hauts  county,  Nova  Scotia.  Colors,  olive  and  blue.  Derived  from 
the  Lower  Carboniferous  formation.    It  is  also  used  for  grindstones.    Examples  of  construction.    (See  below;) 

General  examples  of  the  construction  in  the  "Nova  Scotia"  stone:  Church  in  Twenty-fifth  street,  east  of  Fifth 
avenue ;  hotel  Bristol,  Forty-second  street,  near  Fifth  avenue ;  churches :  Madison  avenue,  near  Fifty-seventh  street ; 
Fourteenth  street,  west  of  First  avenue ;  Fourteenth  street,  west  of  Sixth  avenue ;  Fifteenth  street,  east  of  Third 
avenue ;  Sixth  avenue,  near  Fifteenth  street ;  Twenty-first  street,  east  of  Second  avenue ;  Thirty-fourth  street,  east  of 
Seventh  avenue ;  Forty-second  street,  west  of  Seventh  avenue ;  Lexington  avenue,  near  Forty-sixth  street ; 
Lexington  avenue,  near  Sixty-third  street ;  Seventy-sixth  street,  east  of  Third  avenue ;  Eighty-ninth  street,  east  of 
Madison  avenue ;  bank,  Broadway,  Brooklyn. 

Freestone  (sandstone). — East  Lougmeadow  and  Springfield,  Massachusetts.  Derived  from  the  Triassic 
formation. 

Freestone  (brown  sandstone  or  brownstone). — Portland,  Connecticut.  "Some  varieties  are  laminated  in 
structure  and  liable  to  exfoliate  when  used  as  ashlars  and  set  on  edge."  This  stone  imjiarts  a  somber  monotony 
of  tone  to  the  architecture  of  our  cities.  Color  light  to  dark  reddish-brown,  inclining  to  chocolate ;  texture  varying 
■widely  in  fineness,  but  usually  coarser  than  the  similar  freestone  from  Belleville,  New  Jersey.  Examples  of 
construction  are  abundant  in  the  residences  throughout  our  cities,  e.  g.,  on  the  northwest  corner  of  Fifty-seventh 
street  and  Fifth  avenue :  Academy  of  Design,  in  Brooklyn,  Montague  street,  west  of  Fulton. 

Freestone  (sandstone). — Middletown,  Connecticut.  Derived  from  the  Triassic  formation.  Examples  of 
construction :  Trinity  church,  corner  of  Clinton  and  Montague  streets,  and  the  Methodist  Episcopal  church, 
on  northwest  corner  of  Clinton  and  Pacific  streets,  in  Brooklyn. 

Red  sandstone. — Potsdam,  New  York.  The  oldest  of  all  the  sandstones,  belonging  to  the  Potsdam  period  of 
the  Lower  Siliuiau  formation.  Color,  a  warm  reddish  brown,  slightly  mottled  and  striped  with  white ;  structure, 
decidedly  laminated,  in  thin  parallel  sheets,  often  crossed  obliquely  by  obscure  fissure  lines  of  lighter  color.  It  is 
quite  refractory,  and  has  been  used  for  lining  of  iron  furnaces.  Examples  of  construction :  Quoins,  trimmings, 
and  basement  of  residence  in  Fifth  avenue,  near  Thirty-fifth  street;  dressings,  string-courses,  etc.,  of  building  of 
Columbia  college,  Forty-ninth  street  and  Madison  avenue. 

Brown  sandstone. — Oswego,  New  York.  ExamiDle  of  construction :  Part  of  fii-st  story  of  Masonic  temple, 
Twenty-thii'd  street  and  Sixth  avenue. 

Freestone  (brownstone). — Newark,  New  Jersey.  Examples  of  construction:  Churches  on  corner  of  Forty- 
eighth  and  Fifty-fifth  streets  and  Fifth  avenue;  the  synagogue,  on  Fifth  avenue;  church  on  corner  of  Madison 
avenue  and  Fifty-fifth  street;  Trinity  Church  school,  on  Church  street;  Trinity  chapel,  on  Houston  street;  trimmings 
of  buildings  at  Thirty -second  street  and  Broadway,  etc. 

Freestone  (sandstone  or  "brownstone").— Belleville,  New  Jersey.  Derived  from  the  Triassic  formation. 
Colors,  brownish-gray,  light  brown,  light  reddish-brown,  and  light  orange- brown.  Generally  finer  grained  and  more 
compact  than  the  stone  from  Connecticut.  Examples  of  construction:  House  on  northeast  corner  of  Fiftieth  street 
and  Madison  avenue ;  Church  of  the  Messiah,  northwest  corner  of  Thirty-fourth  street  and  Park  avenue ;  trimmings 
of  many  residences  in  Madison  avenue,  e.  </.,  on  northwest  coiners  of  Sixty-seventh,  Sixty-eighth,  and  Sixty-ninth 
streets,  etc.;  Baptist  Church  of  the  Epiphany,  southeast  corner  Madison  avenue  and  Sixty-fourth  street;  two 
shades  of  this  stone  presented  in  the  church  and  chapel,  Madison  Avenue  Methodist  Episcopal  church,  northeast 
corner  Madison  avenue  and  Sixtieth  street ;  Presbyterian  church,  corner  Fifty-fifth  street  and  Fifth  avenue ;  Jewish 
temple,  corner  of  Fifty-fifth  street  and  Lexington  avenue,  with  trimmings  of  Ohio  stone ;  trimmings  of  Harney 
building,  16  Wall  street;  Seventh  Ward  bank;  Mills  building,  corner  Broad  street  and  Exchange  place,  and  many 
bridges  in  Central  park;  Fort  La  Fayette;  houses  on  corner  of  Fifty-seventh  and  Ninety-third  streets  and  Fifth 
avenue,  and  corner  of  Twenty-eighth  street  and  Madison  avenue. 

Freestone  (brown  sandstone).— Little  Falls,  New  Jersey.  Derived  from  the  Triassic  formation.  Example 
of  construction :  Trinity  church,  Broadway  and  Wall  street. 

Freestone  (brownstone).— Base  of  Palisades,  New  Jersey.  Derived  from  the  Triassic  formation.  Example 
of  construction :  Part  of  the  wall  in  Central  park. 

Freestone  (brownstone).— Hummelstown,  Pennsylvania.  This  has  been  largely  used  in  Philadelphia,  and  is 
said  to  be  an  excellent  variety.    Example  of  construction :  Building  on  Fifth  avenue,  above  Forty-first  street. 

Freestone  (sandstone).— Amherst,  northern  Ohio.  Belonging  to  the  Lower  Carboniferous  or  Waverly  scries. 
Fine-grained,  homogeneous  sandstone,  light  drab  in  color,  made  up  chieflj-  of  grains  of  quartz ;  color,  permanent. 
An  excellent  building  stone.  Example  of  construction :  Building  corner  of  Barclay  street  and  Broadway,  erected 
twenty  years  ago. 

Freestone  (sandstone).— East  Cleveland,  Ohio.  Color,  drab  and  dove-colored.  Derived  from  the  Waverly 
and  Coal  Measures. 

Freestone  (sandstone).- Independence,  Ohio.  Color,  light  drab,  and  coarser  than  the  stone  of  Amherst. 
Derived  from  the  Waverly  and  Coal  Measures. 

Freestone  (sandstone).— Berea,  Ohio.  Derived  from  the  Waverly  and  Coal  Measures.  Not  quite  so  fiue 
grained  as  the  Amherst ;  a  light  bluish-gray,  generally  a  strong  and  durable  stone,  sometimes  liable  to  discoloration 
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by  decoiupositiou  of  pyrites.  Examples  of  construction :  New  York  Clipper  building ;  block  on  corner  of  Cliff  and 
Fulton  streets  •  Church  of  Transfiguration ;  west  side  of  Sixth  avenue,  above  Twenty-seventh  street ;  Decker's 
buildino-,  in  Union  square;  churches:  One  hundred  and  ninth  street,  near  Madison  avenue;  One  hundred  and 
sixteenth  street,  near  Third  avenue;  South  Fifth  street,  near  Canal;  Bond  building,  on  Broadway,  next  Trinity 
buildin-i-;  front  of  Kossniore  hotel.  Forty-first  street  and  Broadway ;  trininiings  of  house,  northwest  corner  of  Forty- 
third  street  and  I\Iadison  avenue;  'Willianisburg  Savings  bank,  corner  Broadway  and  Fifth  .street,  Brooklyn,  eastern 
district  (with  basement  and  pilasters  of  Quincy  granite) ;  Berea  hall,  Brooklyn,  etc. 

BUEXA  Vista  freestone  (sandstone). — Portsmouth,  Scioto  county,  Ohio.  This  belongs  to  the  lower  part 
of  the  Waverly  series.  It  is  finer  grained  and  less  siliceous  than  that  from  northern  Ohio,  "  and  has  generally  a  more 
decided  bluish  tint  when  freshly  quarried,  but  becomes  lighter  and  more  yellowish  on  exposure."  It  varies  in 
color  from  brown,  dove-colored,  banded  and  mottled  red  and  yellow  to  black. 

Though  some  varieties  of  this  stone  are  liable  to  slaiu  aud  exfoliate,  from  the  oxidation  of  the  contained  iron,  as  a  general  rule  it  is 
an  excellent  aud  very  handsome  stone,  taking  rank  with  the  best  and  handsomest  of  the  freestones  of  the  country. — J.  S.  N. 

Fkeestone  (sandstone). — Waverly,  southern  Ohio.    Derived  from  the  lower  part  of  the  Waverly  series. 

Within  a  few  years  a  considerable  quantity  of  stone,  which  is  known  in  New  York  by  the  name  of  "Carlisle"  or 
"  Scotch"  stone,  has  been  brought  into  New  York  as  ballast.  It  is  not  the  English  stone  known  by  the  former 
name  in  England,  but  comprises  three  varieties  of  Scotch  sandstone,  here  called  merely  by  the  name  of  the  English 
port  at  which  the  stone  is  shipped,  Carlisle.    Each  stone  will  be  separately  considered  : 

1.  CoKSEHLLL  FEEESTOKE  (sandstone). — Corsehill,  near  Annan,  in  Dumfries  county,  about  60  miles  west  of 
Glasgow,  Scotland.  Derived  from  the  new  red  sandstone.  Color,  dark  red  to  bright  pink ;  close  grained ;  weathers 
well,  works  easily,  fit  for  ashlar,  and  well  adapted  for  carving  and  for  columns.  Examples  of  construction : 
Trimmings  of  Murray  Hill  hotel,  Park  avenue  and  Forty-tirst  street ;  stables  on  south  side  of  Sixty-second  street, 
between  Park  and  Madison  avenues ;  house  corner  of  Fifty-seventh  street  and  Fourth  avenue ;  mantels  in  residence 
corner  of  Fifty-second  street  aud  Fifth  avenue;  trimmings  of  the  Berkshire  building,  northwest  corner  of  Madison 
avenue  and  Fifty-second  street. 

2.  BAXL0CH5IILE  FEEESTO^■E  (saudstoue). — BallochmUe,  Forfarshire,  Scotland.  A  little  darker  in  color  than 
the  Corsehill  stone.  Derived  from  the  Carboniferous  formation.  Examples  of  construction:  Two  houses  in  west 
Seventy-eighth  street;  house  in  Fifty-seventh  street  and  Seventh  avenue. 

3.  Bed  freestone  (saudstoue). — Gatelaw  bridge,  30  miles  from  Ballochmile,  Dumfriesshire,  Scotland.  About 
equal  in  quality  and  iierhaps  superior  in  beauty  to  the  Corsehill  stone,  but  much  superior  to  the  Ballochmile 
stone.  Example  of  construction :  The  only  building  constructed  of  this  stone  is  the  house  on  southeast  corner  of 
Forty-second  street  aud  Fifth  avenue. 

Bed  sandstone. — Frankfort-on-the-Main,  Germany.  Example  of  construction :  Building  in  Sixty-eighth 
street,  east  of  Third  avenue. 

Blve-stone  (graywacke). — Albany,  Delaware,  aud  Greene  counties.  New  York.  The  Greene  County  stone  is 
obtained  from  some  heavier  beds  in  the  Portage  group,  along  the  base  of  the  Catskill  moitntaius,  and  is  shipped  at 
Maiden,  on  the  Hudson  river. 

It  is  one  of  the  very  best  flagging  stones  in  the  world.  It  may  be  quarried  in  slabs  of  almost  any  desired  thickness  or  dimensions, 
the  different  layers  varying  much  in  this  respect.  The  natural  surfaces  of  these  strata  .are  comp.aratively  smooth,  and  form  a  good  walk 
■without  dressing.  The  stone  comes  from  the  Hamilton  group  of  the  Devonian  system,  and  forms  a  belt  of  outcrop  extending  from 
Kingston  on  the  Hudson  to  Port  Jervis  on  the  Erie  railroad,  and  thence  southward.  It  is  a  line-grained  sandstone,  generally  dark  blue 
in  color — whence  its  name— aud  is  very  strong  aud  durable.  When  ground  or  sawed  it  forms  a  very  smooth  surface,  and  yet  one  that 
ill  ways  has  a  tooth  or  grain  which  holds  the  foot  well,  whether  wet  or  dry.  In  this  respect  sandstones  are  much  sujierior  to  granites  and 
limestones,  which  become  slippery  aud  dangerous  when  wet. — J.  .S.  N. 

Examples  of  construction:  Part  of  the  bridges  and  wall  in  Central  park. 

Montrose  stone  (blue-stone). — Kingston,  Ulster  county.  New  York.  A  variety  more  pinkish  in  color  than 
ordinary  blue-stone,  but  about  the  same  in  hardness  aud  general  characteristics.  Examples  of  construction:  Two 
stables  in  Fifty-first  street,  between  Seventh  and  Eighth  avenues;  penitentiary  on  Black  well's  island;  flooring  of 
casemates  in  forts  of  the  harbor;  trimmings  of  National  Academy  of  Design,  Twenty-third  street  and  Fourth 
avenue  (with  casing);  porch  of  house,  Lj  East  Thirty-sixth  street;  house  in  Fifty-seventh  street,  two  doors  west  of 
Fourth  avenue. 

Wyoming  blue-stone  (graywacke  and  flag-stones). — Pond  Eddy,  Long  Swamp,  the  Narrows,  Lackawaxen, 
near  and  in  Pike  county,  Pennsylvania,  and  across  the  Delaware  river  in  New  York.  This  stone  is  mostly  shipped 
to  Eondout  by  the  Delaware  and  Hudson  canal.  Thickness  of  the  flags  and  beds,  from  2  to  IS  inches.  It  is  used 
for  window-  and  door-sills,  step-stones,  water-tables,  i^latforms,  cellar,  prison,  and  casemate  floors,  sidewalks,  curbs, 
gutters,  the  bases  of  tombstones,  candy  tables,  etc. 

The  blue-stone  is  the  best ;  when  it  is  struck  with  the  hammer  it  has  a  metallic  ring ;  aud  the  tiuer  the  grain  of  the  stoue  the  bettor, 
because  it  is  more  apt  to  bo  smoother,  tougher,  harder,  and  truer  over  the  face  thau  a  coarse-gr.ained  flag. — The  Manufacturer  and  BuiMer,  . 
187C,  VIII,  13d. 

Examples  of  construction:  The  basement  of  residences.  Thirty-fourth  and  Fifty-eighth  streets;  a  building  in 
Seventeenth  street,  on  Stuyvesant  square;  trimmings  of  Produce  Exchange  building. 
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Freestone  (limestone)— Caen  stone  (oolite)  Caen. — Normandy,  France.  This  stone  is  of  a  pale  cream- 
yellow  color,  of  a  loose,  open  grain,  soils  the  fingers  like  chalk,  and  is  very  friable.  It  is  very  soft  when  first 
quarried,  but  hardens  on  exposure;  is  easily  worked,  sawed  and  carved,  but  weathers  very  badly;  weighs  from 
IIG  to  143  pounds  to  the  cubic  foot.  Examples  of  construction:  The  former  Nassau  bank,  corner  of  Nassau  and 
Beekman  streets,  built  in  1828;  the  reredos  in  Trinity  church;  the  Tontine  building;  six  residences  in  West  Ninth 
street,  between  Fifth  and  Sixth  avenues,  erected  in  1857;  the  dormitory  in  Sixteenth  street,  adjoining  the  New 
Tork  hospital  on  the  Fifth  Avenue  side;  house  next  to  church.  Fifth  avenue  and  Twenty-ninth  street;  the  plinths, 
bands,  and  cornices  of  church  aiul  parsonage  on  southeast  corner  of  Nineteenth  street  and  Fourth  avenue;  bands, 
mullious,  etc.,  of  oriels  and  general  trimmings  in  Trinity  chajiel. 

Limestone. — Lockport,  New  York. 

Tbis  comes  from  the  eucriuital  layer  of  the  Niagara  group,  and  is  a  gray  limestone  thickly  set  with  fossils,  most  of  which  are  the 
joints  of  crinoids.  Some  of  these  are  tinged  with  red,  while  others  have  a  blue  or  opalescent  shade,  all  of  which  give  an  agreeable 
variety  to  the  color  of  the  stone.  It  is  less  hard  than  the  true  marbles,  and  as  a  cousequeuco  takes  a  less  brilliant  polish  and  is  more 
easily  scratched.  When  properly  wrought,  however,  it  is  quite  handsome,  and  is  considerably  used  for  mantels  and  other  purposes. — 
J.  S.  N. 

Examples  of  construction  :  Lenox  library.  Fifth  avenue  find  Seventieth  street,  and  the  dressings  of  apertures, 
bands,  posts,  etc.,  of  the  Presbyterian  hospital,  Madison  avenue  and  Seventieth  street. 

Oolitic  limestone. — Ellettsville,  Monroe  county,  Indiana.  Example  of  construction :  Oflice  building  in 
Cortland  street,  next  to  Coal  aud  Iron  P^vchange  building. 

Oolitic  limestone  ("Indiana  limestone"  or  "Bedford  stone"). — Bedford,  Lawrence  county,  Indiana. 
Examples  of  construction :  Eesideuces  on  northwest  corners  of  Fifty-second  and  Fifty-seventh  streets  and  Fifth 
avenue;  Smith  building,  Cortland  street;  lowest  story  of  Appleby  Flat  building,  at  Seventh  avenue  aud  Fifty- 
ninth  street,  and  a  similar  building  at  Eleventh  avenue  and  Eighty-fourth  street;  Bridge  building.  Fourteenth 
street;  rectory,  on  Fifty-lifth  street. 

Limestone. — Kingston  and  Rondout,  New  York.  Examples  of  construction  :  Part  of  anchorages,  approaches, 
and  base  of  towers  of  New  York  and  Brooklyn  bridge. 

Limestone. — Isle  La  Motte,  lake  Champlain.  Examples  of  construction  :  Part  of  the  anchorages  and  towers 
of  New  York  and  Brooklyn  bridge. 

Limestone. — Willsborough  point,  lake  Champlain,  New  York.  Examples  of  construction:  Part  of  anchorages, 
approaches,  and  base  of  towers  of  New  York  and  Brooklyn  bridge. 

Limestone. — Greenwich  and  Mott  Haven,  Connecticut.  Examples  of  construction :  Part  of  wall  in  Central 
park. 

Granite. — Bay  of  Fundy,  Nova  Scotia. 

It  contains  almost  no  mica ;  is  df  moderately  fine  grain,  the  groundwork  composed  of  a  bright,  light  red  orthoclase,  mottled  with 
perhaps  one-fourth  of  the  quantity  of  bluish  quartz,  and  one-teuth  or  less  of  black  hornblende.  It  is  a  very  tough  and  compact  rock, 
and  takes  as  high  and  uniform  a  polish  as  any  other  variety  of  granite  known. — J.  S.  N. 

Examples  of  construction  :  The  columns  of  the  Stock  Exchange  building. 

Red  granite. — Calais,  Maine. 

It  is  composed  of  pale  red  orthoclase,  with  a,  smaller  quantity  of  a  lighter  feldspar,  possibly  albite,  with  quartz,  hornblende,  and  a 
little  mica.     It  takes  a  fine  polish,  is  homogeneous  in  texture  and  color,  and  well  deserves  the  good  reputation  it  enjoys. — J.  S.  N. 

Granite. — Bluehill,  Maine.  Light  gray  in  color,  and  of  good  texture.  Example  of  construction :  The  United 
States  barge-office,  Battery. 

Granite. — Morgan's  bay,  East  Bluehill,  Maine. 

A  compact,  homogeneous,  light  gray  granite,  composed  of  relatively  large  crystals  of  white  orthoclase,  with  fine  grains  of  glassy 
quartz  and  specks  of  black  mica.  In  color  it  is  one  of  the  lightest  of  New  England  granites,  and  from  the  preponderance  of  feldspar, 
the  absence  of  hornblende,  and  the  granular  condition  of  the  quartz,  it  will  work  with  unusual  facility  and  will  prove  a  handsome  and 
durable  stone. — J.  S.  N. 

The  stone  is  handsomely  mottled  and  susceptible  of  a  high  polish.     Examples  of  construction:  Part  of  the 
towers  and  approaches  of  the  New  York  and  Brooklyn  bridge. 
Granite. — Spruce  Head,  near  Rockland,  Maine. 

A  clear,  mottled,  white  and  black  syenite,  which  consists  of  nearly  equal  parts  of  snow-white  orthoclase,  glassy  quartz,  aud  black 
hornblende.  The  constitumits  are  firmly  united,  making  it  a  strong  aud  durable  stone,  which  takes  a  brilliant  polish.  The  quantity  of 
hornblende  in  it  and  the  strikiug  coutrast  in  color  between  this  and  the  feldspar  give  it  a  peculiar  bright  lively  tint,  which  renders  it  one 
of  the  handsomest  of  the  gray  granites. — J.  S.  N. 

Examples  of  construction:  Part  of  towers  of  New  York  and  Brooklyn  bridge;  bridges  of  Fourth  Avenue 
improvement ;  Jersey  City  reservoir ;  hospital  building  for  Sailors'  Snug  Harbor,  Staten  island. 
Red  Granite. — Red  Beach,  Maine. 

This  is  a  fine-grained  granite,  of  which  the  general  complexion  is  reddish,  but  less  positively  so  than  that  of  most  so-called  red 
granites.  It  is  composed  of  pale  red  aud  creamy  white  feldspar,  with  smaller  masses  of  smoky  quartz,  fine  grains  of  black  hornblende, 
and  specks  of  black  mica.  It  takes  a  good  polish  and  is  undoubtedly  a  strong  and  durable  stone.  In  quality  it  will  take  equal  rank  with 
the  Jouesboro,  and  Calais  red  granites,  from  which  it  diiiers  chiefly  in  its  greater  fineness  of  mottling.— J.  S.  N, 
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GUANITE.— nurricaiio  island,  Maine.  A  gray  stouo  of  good  quality  and  susceptible  of  high  polish.  Examples 
of  construction :  Portions  of  the  New  York  docks ;  part  of  the  towers  and  ap])roaches  of  the  NewYork  and  Brooklyn 
bridge ;  part  of  the  New  York  post-office. 

GitANiTE.— Bast  Boston,  Fox  island,  Maiue. 

A  very  fine  .'laiiiocl  stono,  having  the  geueial  complexion  of  tlio  Westerly  granite,  but  differing  from  that  hy  showing  a  faint 
pinkish  blush  in  Us  feldspar.  In  this  respect  it  resembles  the  "harbor  granite"  of  Fox  island,  of  vrhicU  it  is  indeed  only  a  fine-grained 
variety. — J.  S.  N. 

Gkanite.— Deer  island,  Maine.  A  light  gray  and  biotitic  granite.  Example  of  construction:  The  grain 
elevator  of  the  New  York  Central  Railroad. 

Granite. Viual  Uaveu,  Maine.    Light  gray  and  rather  coarse.     Examples  of  construction :  Sailor.s'  Snug 

Harbor,  Staten  island;  the  Butler  monument  at  the  mausoleum  in  Greenwood  cemetery,  etc. 

Granite.— Saint  George,  Maine.  Finegrained  and  compact.  Example  of  construction :  The  pedestal  of  the 
La  Fayette  mouumeut  at  Union  square. 

Granite.— Augusta,  Maine.  A  compact  and  fine-grained  granite,  containing  both  muscovite  and  biotite,  and 
capable  of  receiving  a  good  polish.  Examples  of  construction :  Mills'  building,  corner  of  Broad  street  aud  Exchange 
place;  monument  to  Recorder  Hackett;  Roberts  tomb  in  Woodlawii  cemetery;  Wood's  tomb  in  Greenwood 
cemetery,  etc. 

Granite.— Biddeford,  Maine.    Examples  of  construction:  A  railroad  elevator  in  Jersey  City;  docks  along  the 

North  river,  etc. 

Granite. — Pownal  Centre,  Maine.     Sometimes  used  for  paving  in  New  York  city. 

Granite. — Harbor,  Fox  island,  near  Rockland,  Maiue. 

A  coarse-grained,  handsome  mottled  granite,  composed  of  very  pale  piuk  aud  wliite  feldspar,  mingled  with  relatively  fine  grains  of 
quartz  and  hornblende.  Its  general  tone  of  color  is  reddish  gray  blotched  with  white,  aud  quite  pleasing  to  the  eye.  It  takes  a  good 
polish. — J.  S.  N. 

Examples  of  construction :  Part  of  the  towers  of  the  New  York  and  Brooklyn  bridge ;  the  basement  of  the 
Stock  Exchange  building. 

Granite. — .Hallowell,  Maine. 

Avery  light,  fine-grained  stone,  consisting  chiefly  of  white  orthoclase  feldspar,  with  relatively  fine  grains  of  glassy  quartz,  specks  of 
black  hornblende,  and  minute  scales  of  silvery  mica.  This  latter  gives  the  stoue  a  peculiar  glitter  aud  adds  greatly  to  its  beauty  without 
seriously  affecting  its  strength.  Dressed  surfaces  are  almost  as  white  as  white  marble,  and,  where  polished,  the  spangles  of  mica  buried 
beneath  the  surface  reflect  the  light  aud  sparkle  like  diamonds.  From  the  small  quantity  of  quartz  aud  the  presence  of  mica,  the 
Hallowell  granite  works  with  usual  facility,  both  in  the  quarry  and  under  the  chisel ;  yet  it  takes  a  good  polish  and  is  as  strong  aud  will 
prove  as  durable  as  most  of  the  esteemed  varieties  of  this  stone. — J.  S.  N. 

Examples  of  construction :  Finish  of  door-jambs,  windows,  etc.,  of  Saint  Patrick's  cathedral,  Jersey  City 
heights;  Ludlow  street  jail;  the  Tribune  building;  the  "Halls  of  Justice"  or  "Tombs"  prison,  in  Centre  street. 

Granite.— Round  Pond,  Maine.  A  dark  gray  and  compact  biototic  granite.  Example  of  construction :  The 
Seventh  Regiment  armory. 

Granite. — Clark's  island,  Maiue. 

Granite. — Mount  Waldo,  Maine. 

Granite — 3Iusqmto  mountain,  Maine. 

Granite.— Jonesboro',  Maine.  Examples  of  construction :  Part  of  the  panels  at  entrance  of  Williamsburg 
Savings  bank,  Brooklyn ;  the  front  of  Welles  building,  on  the  corner  of  Broadway  and  Beaver  streets,  New  York ; 
the  Huunewell  building,  etc. 

Granite.— Frankfort,  Maine.  A  coarse,  compact,  and  generally  porphyritic  gray  biotitic  granite.  Example  of 
construction :  Part  of  towers  and  approaches  of  New  York  and  Brooklyn  bridge. 

Granite.— Mount  Desert  island,  Maine.  A  light  gray  biotitic  granite.  Examples  of  construction  :  Part  of 
towers  and  of  the  Brooklyn  approaches  of  the  New  York  and  Brooklyn  bridge;  Metropolitan  Museum  of  Art;  fort 
Schuyler,  etc. 

Granite. — Radcliffe's  island,  Maine.     Examples  of  construction :  Bridges  in  Central  park. 

Granite. — Dix  i.sland,  Maine.  A  dark  gray,  compact  granite.  This  quarry  is  now  exhausted.  Examples  of 
construction :  New  York  post-oflflce;  first  base-course  of  Saint  Patrick's  cathedral;  court-house  in  City  Hall  park; 
l}avtoiStaatsZeitun(/hmlding;  fortifications  in  the  harbor;  docks  at  Castle  Garden,  and  the  retaining- walls  for 
the  basin  and  barge-office. 

Granite. — Concord,  New  Hampshire.  Examples  of  construction :  Booth's  theater;  German  Savings  bank, 
corner  Fourteenth  street  and  Fourth  avenue  (basement,  Quincy  granite) ;  part  of  towers  and  appuoaches  of  New 
York  and  Brooklyn  bridge. 

Granite. — Saint  Johusbury,  Vermont. 

A  gray  stone  of  escelleut  qu.ality  aud  established  reputation. — J.  S.  N. 

Granite. — Bethel,  Vermont. 

A  nearly  white  granite  of  a  homogeneous  texture,  but  not  highly  polished.  It  must  bo  an  admirable  stoue  for  special  uses,  but  it  is 
probably  less  durable  than  some  of  the  more  siliceous  and  compact  varieties.— J.  S.  N. 
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Granite. — Barre,  Vermout. 

Thia  stoue  has  beea  proved  by  ample  trial  to  be  an  excellent  stone  for  architectural  and  monumental  purposes.  It  is  light  gray  in 
color,  of  medium  fineness,  very  homogeneous,  and  firm. — J.  S.  N. 

Gkanite. — Cape  Ann,  Massachusetts.  Example  of  construction :  The  dark  base  stone  and  spandrel  stones  of 
the  towers  and  approaches  of  New  York  and  Brooklyn  bridge. 

GuANiTE. — Quiucy,  Massachusetts. 

A  well-known  stono  consisting  of  quartz,  feldspar,  and  hornblende  without  mica.  The  color  varies  considerably,  and  atl'orda 
opportunity  for  the  exercise  of  taste  in  combination  and  adaptation  to  different  jjurposes.  This  variation  of  color  is  due  to  difl'erences  in 
the  feldspar  of  the  ditferent  beds.  In  one  it  is  pale  green,  in  another  purplish- blue,  and  in  the  third  pale  pink.  The  black  hornblende, 
which  exists  in  considerable  quantity,  is  the  same  in  all,  as  is  also  the  glassy  quartz.  The  stone  is  susceptible  of  a  high  polish,  and  its 
strength  and  durability  are  amply  attested  by  the  trials  to  which  it  has  been  subjected.  As  a  whole  the  Qnincy  granite  is  rather 
somber  in  tone,  and  on  this  account  is  for  many  purposes  less  desirable  than  the  lighter  varieties.— J.  S.  N. 

Examples  of  construction :  The  Astor  house  ;  Reformed  church,  in  La  Fayette  place,  corner  of  Fourth  street; 
custom-house,  AVall  street,  corner  of  ^Yilliam ;  part  of  trimminj;s  of  Normal  college,  and  Hahnemann  hospital, 
Fourth  avenue  and  Sixty-seventh  street;  part  of  Staat'S  Zeititng  building;  Tryon  row,  between  Center  and  Chatham 
streets. 

Granite. — Westerly,  Rhode  Island. 

This  is  a  remarkably  fine  grained  homogeneous  stone,  chiefly  composed  of  pale-pinkish  or  brownish-white  orthoclase  and  thickly 
set  with  minute  grains  of  black  hornblende  and  occasional  specks  of  black  mica.  It  takes  a  fine  polish,  and  is  justly  esteemed  as  one  of 
the  best  granites  in  the  country. — J.  S.  N. 

One  variety  is  decidedly  pinkish  in  color ;  the  others  gray,  flue,  and  coarse-grained  ;  all  of  good  quality.  Also 
red,  white,  and  blue  varieties.  Example  of  construction  :  Part  of  Brooklyn  anchorage  of  the  New  York  and 
Brooklyn  bridge. 

Granite. — Thomaston,  Counecticut. 

It  is  lightest  in  color  of  all  the  granites  exhibited  at  Philadelphia  ;  is  fine-grained,  compact,  and  homogeneous,  and  is  a  remarkably 
beautiful  and  excellent  stone,  specially  adapted  to  monumental  work,  for  which  it  is  largely  used  and  highly  esteemed. — J.  S.  N. 

Granite. — Millstone  point,  Connecticut. 

A  dark  gray  granite  of  fine,  homogeneous  texture,  showing  strong  contrast  of  color  between  polished  and  dressed  surfaces. — 
J.  S.  N. 

Granite. — Leetes  island,  Connecticut. 

It  is  a  reddish-gray,  rather  coarse-grained  gneiss ;  a  handsome  building  stone,  but  taking  an  imperfect  polish,  and  is  not  weU 
adapted  to  ornamental  purposes. ^ — J.  S.  N. 

Example  of  construction :  Bridge  over  Harlem  river. 

Granite. — Mystic  Bridge,  Connecticut. 

a  very  fine  grained,  light  to  dark  gray  granite,  homogeneous  in  texture,  and  handsome. — J.  .S.  N.  ^ 

Granite. — Stony  Creek,  Connecticut. 

Pale  red  in  color,  of  medium  grain,  and  consists  of  flesh-colored  orthoclase,  greenish- white  oligoclase,  and  glassy  quartz,  with  specks 
of  black  hornblende  and  magnetic  iron.  Minute  points  of  pyrites  may  also  sometimes  be  seen  in  it.  It  is  a  strong,  compact,  and 
handsome  stoue,  having  an  agreeable  tint,  taking  a  high  polish,  and  has  been  proved  by  trial  to  be  well  adapted  for  both  construction 
and  ornament. — J.  S.  N. 

Another  variety  is  a  gray,  fine-grained  stone  of  good  quality.  Example  of  construction :  Part  of  New  Y'ork 
anchorage  of  the  New  York  and  Brooklyn  bridge. 

Granite. — TJmpewaug,  Norwalk,  Counecticut. 

This  is  a  rather  fine  grained,  pinkish  gray  granite,  homogeneous  and  compact ;  a  good  building  stone. — J.  S.  N. 

Eed  granite. — Lyme,  Connecticut. 

Very  coarse  grained,  composed  mostly  of  pale  red  or  flesh-colored  feldspar  mottled  with  a  whiter  variety  and  glassy  quartz ;  it  is 
also  specked  and  streaked  with  hornblende.  From  the  preponderance  of  coarsely  crystallized  pale  red  orthoclase  in  its  composition,  it  has 
a  more  uniform  tint  thau  any  other  red  granite  showu  in  the  exhibition,  and  on  this  account,  should  it  prove  sound  and  strong,  it  will  be 
a  valuable  addition  to  the  varieties  now  in  use  for  architectural  and  ornamental  purposes. — J.  .S.  N. 

Granite. — Niautic,  Connecticut.  Light  gray  and  fine  grained.  Example  of  construction:  Eeservoir  in  Central 
park. 

Granite. — Saint  Lawrence  county,  New  York.     Derived  from  the  Laurentiau  formation. 

Granite. — Cornwall,  New  York  (highlands  of  Hudson  river).     Derived  from  the  Laurentian  foi-mation. 

Granite. — Charlottesburg,  New  Jersey.  Example  of  construction :  Part  of  the  New  Y'^ork  anchorage  of  the 
New  York  and  Brooklyfi  bridge. 

Gray  granite  (Aberdeen  granite). — Eubislaw,  near  Aberdeen,  Aberdeenshire,  Scotland.  This  occurs  in 
large  blocks,  takes  a  line  i)olish,  and  is  grayish  in  tint.  It  is  of  nietamorphic  origin,  according  to  Haughton,  and 
consists  of  quartz,  ortliochise,  and  black  mica.     The  city  of  Aberdeen  is  built  from  it. 

Gray  granite  (Aberdeen  granite). — Rubislaw,  near  Aberdeen,  Aberdeenshire,  Scotland.  This  stone  is 
considered  the  best  granite  ada[)ted  as  pavcunent  for  the  traftic  of  London,  as  it  is  very  durable  and  less  slippery 
than  most  other  granites.  It  was  used  in  England  in  the  London  pavements,  the  Portsmouth  and  Sheeruess  docks, 
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Bell  Kock  light-bonse,  Waterloo  bridge,  and  uppur  side  of  London  bridge,  and  in  many  poli.slied  columns  and 
stones  of  buildings  throughout  New  York  city,  Hrooklyu,  etc.     Its  weight  per  cubic  loot  varies  from  1G5  to  lOG 

pounds. 

Red  granite  (Peterhead  granite). — Sterling  Hill,  near  Peterhead,  30  miles  from  Aberdeen,  Scotland.  This 
is  the  best  and  most  beautiful  of  the  granites  of  Scotland.  Its  weight  per  cubic  foot  is  about  16G  pounds.  It 
is  used  in  the  columns  and  building  stones  of  numerous  edilic^es  in  all  the  cities  of  Great  Britain,  where  it  is  Justly 
esteemed  for  the  beauty  of  its  color,  closeness  of  texture,  and  the  large  blocks  it  yields  from  the  quarry.  It  contains 
red  orthoclase,  albite,  bhick  mica,  and  quartz,  and  has  been  considered  eruptive  by  Dr.  Uaughton. 

British  examples  of  construction  :  Pillars  of  Carlton  elub-iiouse;  tlic  Fishmongers'  hall,  London.  Columns  for 
interior  of  Saint  George's  hall,  Liverpool.    Columns  in  Provincial  Bank  of  Ireland,  Dublin. 

Tbo  Scotcli  granites  are  justly  esteemed  for  tlieir  beauty  of  color  and  closeness  and  uniformity  of  texture.  •  »  •  xhe  popiilari  (y 
of  the  Scotch  granites,  excellent  as  they  are,  is  not  due  however  to  any  superiority  over  the  granites  of  the  United  States,  hut  ratlicf  to 
their  early  oecniiation  and  subsequent  possession  of  the  market.  No  strongi'r  or  more  durable  stone  is  likely  to  be  found  anywhere  than 
the  "-rauites  of  Peterhead  and  .\.berdeen,  but  they  do  not  surpass  in  beauty  or  excellence  the  red  granites  of  the  Bay  of  Fnndy  and 
Gananoqne,  and  the  more  esteemed  varieties  of  rod  and  gray  granite  from  New  England.— ,1.  S.  N. 

Examples  of  construction  in  the  United  States:  Many  polished  columns  and  stones  in  the  fronts  and  entrances 
of  many  buildings  throughout  New  York,  Brooklyn,  etc. 

SvEXlTic  c.RANiTE. — The  grauite  of  Syene  (sydnite  rose  d'Egypte)  occupies  large  tracts  in  Upper  Egypt  between  the  first  cataract  and 
the  town  of  jVssouan,  the  ancient  Syene,  including  several  islands  both  above  and  below  the  cataract.  It  Avas  extensively  quarried  by 
the  En-yptians  as  far  back  at  least  as  the  reign  of  Zestos,  king  of  Thebes,  one  thousand  three  hundred  years  before  the  Christian  era,  and 
ftishioued  into  columns,  obelisks,  sarcophagi,  and  colossal  statues  which  have  lasted  with  but  little  injury  down  to  the  present  day,  and 
adorn  the  cities  and  public  galleries  of  modern  Europe.  These  quarries  may  still  be  traced  at  intervals,  and  the  marks  of  the  pick  and 
chisel  are  still  fresh.  *  •  •  It  consists  of  large  crystals  of  red  orthoclase,  sometimes  in  twins,  and  porphyritically  developed,  a 
little  yellowish  oligoclase,  qnartz,  and  dark  mica,  with  occasionally  a  little  hornblende.  Sometimes  the  orthoclase  crystals  are  of  very 
la,T"6  size,  and  the  whole  rock  extremely  coarse  grained.     The  general  color  of  the  rock  is  reddish,  and  it  takes  a  fine  polish. 

The  analyses  of  Egyptian  granite  (or  "syenite"),  from  a  fragment  of  an  antique  in  the  collection  of  the 
Louvre,  Paris,  by  Professor  Delesse,  yielded  the  following  results:  Silica,  70.25  per  cent. ;  alumina,  16.00;  oxides 
of  iron  and  manganese,  2.50;  lime,  l.GO;  magnesia,  potash,  and  soda,  9.00;  water,  0.65.  Examples  of  construction : 
The  obelisk  and  pedestal  in  the  Central  park.  New  Y''ork  city.  The  masonry  at  the  base  of  the  pedestal  consists  of 
nummulitic  limestone  from  Egypt. 

Gneiss. — New  Y'ork  island.  This  rock  occurs  in  two  common  varieties :  the  one  biotitic,  fine-grained,  often 
slaty,  bluish-gray  in  color,  and  consisting  of  quartz,  plagioclase,  feldsi^ar,  biotite,  with  more  or  less  garnet, 
magnetite,  fibrolite,  etc. ;  the  other,  hornblendic,  black,  glistening,  slaty,  and  differing  from  the  former  chiefly  in 
a  large  content  or  predominance  of  black  hornblende.  Examples  of  construction :  The  foundations  of  most  of 
the  buildings  of  the  city;  side  walls  of  Saint  Paul's  church,  corner  of  Broadway  and  Fulton  street;  church, 
Thompson  street  near  Prince ;  Church  of  the  Strangers,  Mercer  street,  near  Clinton  place  ;  All  Saints  cliurch,  Henry 
street,  near  Scannel  street;  Henry  Street  church,  Henry  street,  near  Market  street;  church,  Henry  street,  near 
Eutgers  street;  church.  Centre  street,  corner  of  Broome;  basement  of  Irving  hall,  on  southwest  corner  of  Irving 
place  and  Fifteenth  street;  church.  Twentieth  street,  west  of  Eighth  avenue;  church,  Twenty-third  street,  east  of 
Third  avenue ;  Bellevue  hospital.  Twenty-seventh  street,  east  of  First  avenue ;  church  on  southeast  corner  Thirty- 
eighth  street  and  Madison  avenue;  asylum  for  the  blind,  Thirty-third  street,  near  Ninth  avenue;  church, 
Thirty-fourth  street,  east  of  Seventh  avenue ;  church,  Madison  avenue,  near  Thirty-eighth  street ;  church.  Forty- 
fourth  street,  east  of  Tenth  avenue ;  church,  northeast  corner  of  Forty-seventh  street  and  Madison  avenue ; 
church.  Fifty -third  street,  east  of  Sixth  avenue;  church,  Seveuty-.second  street,  near  Third  avenue;  church, 
Seventy-fourth  street  and  Fourth  avenue;  church,  One  hundred  and  seventeenth  street,  near  Fourth  avenue; 
church,  One  hundred  and  twenty-seventh  street,  near  Lexington  avenue;  part  of  church  of  the  Holy  Spirit, 
corner  Sixty-sixth  street  and  Madison  avenue;  first  story  of  Berkshire  building,  on  northwest  corner  of  Fifty-first 
street  and  Madison  avenue;  basement  of  New  York  foundling  asylum,  on  southwest  corner  Third  avenue  and 
Sixty-ninth  street;  New  York  Juvenile  Asylum,  One  hundred  and  seventy-eighth  street  (Kingsbridge  roiid) ; 
Saint  Ann's  Avenue  church.  One  hundred  and  fortieth  street;  church,  Third  avenue,  near  One  hundred  and 
forty-sixth  street;  Saint  Jolm's  college,  Fordham ;  cemetery  office,  Woodlawn;  Methodist  church,  Washington 
l>lace ;  church  on  northwest  corner  Washington  place  and  Sixth  avenue ;  Croton  acpieduct,  and  the  reservoirs  at 
Fifth  avenue  and  Forty-second  street,  and  in  Central  park  (quarried  from  site) ;  Church  of  Saint  Paul  the  Apostle, 
Ninth  avenue  and  Fifty  ninth  street  (facings,  red  Connecticut  granite);  foundations  of  the  Lenox  hosi)itaI, 
Seventieth  street  and  Madison  avenue;  basement  of  the  Berkshire  building,  northwest  corner  of  I\Iadisou  avenue 
and  Fifty-second  street;  the  tower,  bridges,  and  walls  in  Central  i)ark. 

Gneiss.—  Westchester  county.  New  York.     Examples  of  constru(;tion :   Many  bridges  and  walls  in  Central  park. 

Gneiss. — Willett's  Point,  Kings  county.  New  York  (Long  island,  on  the  shore  of  the  sound).  Examples  of 
construction:  Fort  Schuyler,  at  Throgg's  Neck,  Long  island.  In  Brooklyn:  Church,  State  street,  west  of  Bond 
street;  ohunsh,  Carroll  street,  south  of  Court  street;  chui'ch,  Mar(!y  avenue;  naval  hospital,  near  Harrison 
avenue;  chun^h.  Fourth  street,  near  Broadway;  cliurch,  Kent  street,  east  of  Franklin  avenue. 
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Marble. — Swanton,  Vermont. 

All  the  Swauton  maibles  have  tho  excellencies  and  defects  of  those  of  llallott's  head — that  is,  they  are  hard  and  somewhat  difficult 
to  work,  bnt  take  a  proportionately  fine  polish,  which  they  retain  longer  than  softer  stones.  The  mistake  is  frequently  made  of  using 
these  mottled,  veined,  and  brecciated  marbles  for  tiling,  but  this  sort  of  wear  speedily  betrays  the  difference  in  hardness  of  the  several 
parts  and  destroys  their  beauty;  heuce  economy  as  well  as  good  taste  will  bo  consulted  by  using  for  steps,  thresholds,  tiling,  etc.,  the 
monochrome  marbles  only. — J.  S.  N. 

Examples  of  coustruction.   (See  below.) 

Statuary  marble. — West  Eiitland,  Vermont.  Brilliant,  white,  somewhat  tender  and  absorbent,  and  heuce 
best  fitted  for  use  when  it  is  not  exposed  to  the  weather.  Similar  marbles  are  also  brought  from  Kutland  Centre, 
Dorset,  Dauby,  Pittsford,  Brandou,  Shelbnrne,  and  Middlebury,  Vermont.     Examples  of  construction.    (See  below.) 

Marble. — Manchester,  Vermont.  A  rather  coarse,  white  stone,  streaked  or  clouded  with  black  or  gray. 
Examples  of  construction:  Building  of  Drexel  &  Morgan,  corner  of  Wall  street  and  Broadway,  New  York;  Dutch 
Reformed  church,  corner  of  Twenty-ninth  street  and  Fifth  avenue. 

Marble. — Sutherland  Falls,  Vermont. 

General  examples  of  construction  in  Vermont  marbles:  The  Suthei'laud  building,  southeast  corner  of  Sixty- 
third  street  and  Madison  avenue  (beginning  to  be  discolored  by  iron  stains,  chiefly  derived  from  iron  work);  Savings 
Institution  building  on  southeast  corner  of  Clinton  street  and  Atlantic  avenue,  Brooklyn.  The  latter  building  shows 
streaks  of  discoloration  on  moldings  of  cornices,  etc. 

WiNOOSKi  MARBLE. — Mallett's  head,  on  Isle  La  Motte,  in  lake  Champlain,  near  Burlington,  Vermont. 

It  is  mottled  red,  white,  and  brown,  a  hard  stone,  and  somewhat  difficult  to  work,  but  takes  a  high  polish,  and  is  very  stron"-  and 
durable.  There  is  considerable  variety  in  the  tint  of  the  Winooski  marble,  i>roduced  by  the  relative  preponderance  of  the  colors 
mentioned,  and  the  size  of  the  figure,  some  slabs  being  coarsely  motled  with  white  aud  browu,  others  chocolate  and  pale  red,  and  others 
still  light  red,  speckled,  and  mottled  with  white. — J.  S.  N. 

Examples  of  construction :  The  reredos  of  Grace  church,  Broadway,  between  Tenth  and  Eleventh  streets, 
New  York. 

Marble. — Isle  La  Motte,  Vermont. 

These  marbles  are  dark  gray  aud  black  ;  the  latter  is  less  deep  in  color  than  the  Glens  Palls  and  Lycoming  black  marbles,  but  is 
harder  and  stronger.  It  is  largely  used  for  tiling  in  combination  with  white  marble  or  slate ;  for  this  purpose  it  has  been  in  use  for 
twenty-five  years,  proving  itself  to  be  an  escsedingly  durable  and  serviceable  stone.  The  "tine  gray"  and  "coarse  gray"  are  valuable 
building  stones. — J.  S.  N.  .        : 

Marble. — Lee,  Massachusetts. 

The  Lee  marble  is  for  the  most  part  of  a  uniform  though  not  brilliant  white  color,  is  coarser  grained  than  the  Vermont  marbles, 
and  yet  finer  than  those  of  New  York.  It  is  a  strong  and  durable  stone,  but  contains  a  little  iron,  by  the  oxidization  of  which  it  becomes 
somewhat  brown  on  exposure.  It  is  doubtful  whether  its  strength  and  durability  are  materially  impaired  by  this,  and  the  change  of 
color  which  it  produces  is  by  some  architects  regarded  as  an  excellence  rather  than  a  defect. — J.  S.  N. 

It  usually  contains  a  little  pyrites,  but  is  a  remarkably  white  marble.  Example  of  construction :  Saint  Patrick's 
cathedral.  Fifth  avenue  and  Fiftieth  street. 

Marble. — West  Stockbridge,  Massachusetts. 

It  is  similar  in  chiiracter  to  that  from  Lee,  resembling  coarse  loaf-sugar. — J.  S.  N. 

Examples  of  construction :  The  east,  south,  and  west  fronts  of  the  old  city  hall.  New  York ;  the  Treasury  building 
in  W^all  street.     ' 

Marble. — Canaan,  Connecticut. 

It  varies  somewhat  in  color  and  texture,  some  of  it  being  very  white  and  of  fine  grain,  and  well  adapted  to  monumental  purposes; 
the  greater  part,  however,  is  bluish-white  or  mottled.     This  is  harder  to  work,  more  durable,  and  best  suited  for  building.— J.  S.  N. 

Marble. — Glens  Falls,  New  York. 

This  is  a  very  dark  phase  of  the  Trenton  limestone.  It  has  been  little,  if  at  all,  metamorphosed,  and  is  simply  a  hard  limestone 
impregnated  with  carbonaceous  matter,  to  which  it  owes  its  color.  It  is  less  hard  and  black  than  the  most  esteemed  black  marbles,  but 
serves  an  excellent  purpose  for  tiling,  and  is  sometimes  used  for  mantles  and  other  interior  decorations.  Like  all  the  black  limestones, 
it  will  be  found  to  lose  its  color  and  become  gray  by  exposure  to  the  weather. — J.  S.  N. 

Marble. — Lockport,  New  York.     (Already  mentioned  under  Limestone.) 

Marble. — Hastings,  New  York.  Example  of  construction :  The  University  building,  University  and  Waverly 
places,  often  spoken  of  as  "  white  granite". 

Marble. — Tuckahoe,  New  York. 

The  quarries  which  furnish  the  Tuckahoe  marble  are  located  on  one  of  the  several  belts  of  crystalline  dolomite  which  traverse,  with 
a  north- northeast  and  south-southwest  bearing,  the  country  north  of  the  city  of  New  York.  Of  these,  one  reaches  New  York  island, 
crossing  the  Harlem  river  at  Kingsbridge;  another  outcrops  on  the  sound,  near  New  Rochelle  ;  still  others  strike  the  Hudson  above  New 
York,  at  Hastings,  Dobbs  ferry.  Sing  Sing,  etc.  Several  of  these  furnish  good  marble  for  building  stone — gray,  blue,  or  white — but  non<^ 
that  is  fine  for  decorative  purposes.  The  host  marbles  yet  obtained  from  these  series  of  deposits  are  those  of  Tuckahoe  aud  Pleasantville. 
The  Tuckahoe  marble  is  pure  white  in  color,  and  much  coarser  in  texture  than  any  of  tliose  hitherto  noticed.  It  is  somewhat  irregular 
in  quality,  but  the  better  grades  are  highly  esteemed  for  architectural  purposes,  and  have  been  used  in  some  of  the  finest  buildings  in  the 
city  of  New  York.  »  »  *  By  exposure  iu  the  impure  atmosphere  of  the  city,  its  color  changes  to  a  light  gray.  This  is  apparently  duo 
to  coarseness  of  texture,  which  gives  a  roughness  to  the  surface  and  causes  the  smoke  and  dust  to  adhere  to  it  more  closely  than  they 
would  to  a  finer  stone. — J.  S.  N. 
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Examples  of  coustructiou :  The  residence  ou  tlie  northwest  corner  of  Thirty  loiutb  street  and  Fifth  avenue; 
part  of  Saint  Tatriclc's  cathedral,  Fiftieth  street  and  Fifth  avenue ;  the  Stock  Exchange  building,  and  the  New 
York  Life  Insurance  building. 

Snowklake  makblk.— rieasantville,  Westchester  county,  New  York. 

The  (k)lomit<>  belt  iu  which  the  Ploasautville  marble  fiuairics  are  situated  is  ouc  of  the  broadest  kuowu,  being  more  than  half  a  mile 
in  width.  It  consists  chiotly  of  bods  of  imjiare  dolomite,  white  or  Ijanded,  which  contain  too  much  siliceous  matter  to  ho  available  for 
buildin"  or  ornamental  purposes,  with  some  layers,  often  of  considerable  thickness,  of  pure  white  marble,  in  part  similar  to  that  of 
Tuckahoe  and  partly  still  more  coarsely  crystallized.  The  beds  are  more  or  less  interstratified  with  layers  of  granite  and  gneiss,  the 
whole  series  standing  nearly  on  edge  among  the  marble  lay»!rs  in  this  locality ;  the  most  conspicuous  and  valuable  is  that  which  is  worked 
by  the  Pleasantvillc  Land  Company,  and  which  furnishes  the  "suowllake  marble".  This  belt  is  about  400  feet  wide,  standing  vertical, 
aiid  consists  throughout  of  pure  white  dolomite,  almost  -without  cloud  or  stain,  and  with  no  foreign  matter.— J.  S.  N. 

This  stone  weathers  well  iu  New  York,  but  is  apt  to  become  stained,  especially  under  window-sills.  Examples 
of  construction:  The  greater  part  of  Saint  Patrick's  cathedral.  New  York;  Union  Dime  Savings  bank,  Thirty- 
second  street,  between  Sixth  avenue  and  Broadway. 

Geueral  examples  of  construction  in  Westchester  marble :  Block  of  Iiouses  on  east  side  of  Fifth  avenue,  between 
Fifty-seventh  and  Fifty-eigbth  street;  the  National  Academy  of  Design,  Fourth  avenue  and  Twenty-third  street; 
city  hall,  Brooklyn;  court-house  and  municipal  building;  (?)  Grand  opera  house.  Eighth  avenue  and  Twenty-third 
street;  (?)  church  ou  northeast  corner  of  Tweuty-first  street  aud  Fourth  avenue;  Stewart's  store  buildings,  Broadway, 
betweeu  Chambers  and  Eeade  streets,  and  between  Ninth  and  Tenth  streets ;  many  store  buildings  iu  Chambers, 
Warren,  JMurray,  and  Barclay. streets.  Park  place,  etc. ;  the  United  States  hotel,  corner  of  Fultou  aud  Pearl  streets. 

Marble. — Williamsport,  Lycoming  county,  Pennsylvania.  The  "ebony  marble"  from  this  locality  is  one  of 
the  most  beautiful  of  American  black  marbles. 

It  is  a  jet-black  stone,  not  quite  equal  to  the  Belgian  black  iu  purity  of  color  and  hardness,  but  it  is  very  black,  and  takes  a  brilliant 
polish.  It  contains  a  few  specks  of  pyrites,  and  here  and  there  a  hair-line  ring  of  white,  marking  the  section  of  a  fossil;  but  it  works 
with  great  exactness,  and  seems  to  be  an  excellent,  as  it  certainly  is  a  handsome,  stone. — J.  S.  N. 

Makble. — Kuoxville,  Tennessee. 

This  is  a  highly-crystalline,  compact,  and  hard  marble,  which  varies  iu  tint  from  brown  to  pink,  but  is  not  mottled,  the  color  being 
distributed  iu  sheets  and  belts,  so  that  blocks  of  considerable  size  can  be  taken  out,  which  are  of  nearly  a  uniform  shade.  Usually  the 
color  is  pinkish-brown,  traversed  by  lines  of  blue.     It  is  free  from  cracks  aud  flaws,  and  takes  a  very  uniform  and  brilliant  polish. — J.  S.  N. 

Examples  of  construction:  Ninth  National  Bank  building;  Park  National  Bank  buildiug;  Grand  Central 
hotel;  Cisco  building,  etc. 

Makble. — Dougherty ville,  Tennessee. 

The  prevailing  tint  of  the  Tennessee  marble  is  chocolate,  mottled  with  pure  white,  and  is  very  pleasing  to  the  eye.  It  is  also 
commeuded  by  marble-workers  as  being  sound  and  strong,  and  it  takes,  for  a  variegated  marble,  a  high  and  uniform  polish. — J.  S.  N. 

Maeble. — Carrara,  Tuscany,  Italy.  Derived  from  the  Jurassic,  Trias,  aud  Oolite. 
The  best  quarries  are  opened  along  both  sides  of  a  deep  valley,  in  which  the  village  of  Carrara  is  situ.ited,  and  along  which  flows  the 
Torano.  In  geueral  the  marble  has  a  light  bluish  hue,  or  is  white  with  bluish  veins,  such  kinds  being  generally  sawed  into  slabs  at  the 
numerous  cutting  and  polishing  mills  situated  along  the  course  of  the  stream.  The  purer  varieties,  which  are  perfectly  white,  crystalline, 
and  free  from  flaws,  are  quarried  iu  blocks,  sometimes  10,  1-2,  or  14  feet  in  length,  for  statuary  purposes,  and  drawn  on  strong  wagons  by 
teams  of  bullocks  down  to  the  railway  station  at  Carrara. — Hull. 

Its  weight  per  cubic  foot  is  168.6  pounds.  Examples  of  construction  are  abundant  iu  mantels  aud  interior 
decoration  throughout  our  cities,  aud  iu  the  tombstones  iu  Greenwood,  Trinity,  and  Calvary  cemeteries. 

Trap. — Palisades  at  Jersey  City  heights,  Weehawkeu,  etc.,  iu  Hudson  county,  New  Jersey.  Examples  of 
construction :  Stevens'  institute,  Hobokeu,  New  Jer.sey,  and  the  court-house  and  Saint  Patrick's  cathedral,  Jersey 
City  heights. 

Trap. — Grauiteville,  Staten  island.  New  York.  This  is  quarried  almost  entirely  for  pavements  in  the  citie.s, 
and  the  refuse  is  crushed  up  to  macadamize  roads. 

Norwood  sto>'e. — Closter,  New  Jersey.  Example  of  construction  :  (irace  Episcopal  church,  One  hundred  and 
.sixteenth  street,  near  Third  avenue. 

Serpentine. — Hobokeu,  New  Jersey.  Examples  of  construction  :  Many  private  resideni-es  south  of  Steven.s' 
hill;  the  wall  facing  part  of  the  walk  along  the  river;  sewers  aud  underpinnings,  etc.,  throughout  Hobokeu. 

Serpentine. — Chester,  Pennsylvania.    This  stone  is  cheap  and  durable,  and  hardens  by  exposure. 

This  is  a  well-kuown  coarse  green  building  stone,  quite  largely  used  in  Philadelphia  and  elsewhere.  *  *  *  It  almost  immediately 
assumes  the  appearance  of  age,  which  comports  well  with  certain  kinds  of  architectural  design,  aud  with  the  purposes  of  certain 
structures.  It  is  also  used  iu  combination  with  other  materials  (brick  aud  stone)  with  good  effect,  so  that  it  adds  an  important  clement 
to  the  resources  of  our  architects.  The  color  is  yellowish-green,  it  works  with  great  fiicility,  is  fire-proof,  and  is  probably  durable. — 
J.  S.  N. 

Examples  of  construct!**!  in  serpeutiue  aud  .serpentine  marble :  Trimmings  of  synagogue  on  the  southeast 
corner  of  Lexington  avenue  and  Sixty-third  street ;  arches  in  Saint  Bartholomew's  church,  Madison  avciuie  and 
Forty-fourth  street. 
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B.  PUBLIC  BUILDINGS  AND  IMPROVEMENTS. 

Mauy  examples  have  been  given  of  the  common  private  edifices  in  whose  construction  the  several  varieties  of 
Imiklin.ii  stone  have  been  employed  in  this  district,  often,  however,  according  to  the  caprice  of  Owners  and  the 
hasty  choice  of  architects.  In  the  construction  of  many  of  the  larger  buildings,  however,  e.  g.,  asylums,  hospitals, 
etc.,  the  sunken  i)ortion  of  the  Hudson  railroad,  as  well  as  iu  the  public  edifices,  more  care  and  judgment  seem  to 
have  been  often  exercised,  and  more  interest  is  attached  to  the  selection  of  materials  in  these  cases. 

1.  Public  BUILDI^■Gs. — JI<ne  or  less  reference  has  already  been  made  to  the  materials  used  in  the  construction 
of  the  United  States  buildings,  c.  ;/.,  the  post-office,  custom-house,  barge-office,  etc.,  and  further  details  are  gi%'eu 
below  of  the  character  of  construction  in  the  fortifications  of  the  bay  and  sound,  iu  their  approaches  to  the  city. 

It  is  sufficient  to  state  in  reference  to  other  public  buildings  that  their  usual  materials  are  given  below,  viz : 

Prisons,  bridges  iu  parks  and  over  the  Harlem  river — sandstone,  limestone,  granite,  and  gneiss. 

The  sewers — gueiss  from  the  island  and  vicinity,  and  bowlders  of  a  large  variety  of  rocks  derived  from  the 
excavations  in  glacial  drift. 

The  Croton  aqueduct,  the  high  bridge  over  the  Harlem  river,  and  the  reservoirs  in  the  Central  park  and 
Prospect  park,  and  at  Forty-second  street.  New  York  city — granite  from  New  England  and  gneiss  from  the 
island. 

2.  The  Central  park. — In  the  repoit  of  the  superintending  engineer  of  the  Central  park  for  the  year  1862 
the  following  facts  are  given  concerning  the  distribution  of  different  building  stones  in  the  inclosing- walls,  bridges, 
etc.,  within  this  park. 

Freestone  from  Albert  quarry, New  Brunswick  (also  walls,  etc.,  in  Prospect  park,  Brooklyn);  from  Dorchester 
and  Weston,  New  Brunswick,  and  from  New  Jersey — vertical  wall  and  bridges. 

Brown  sandstones  from  base  of  Palisades,  New  Jersey — part  of  vertical  wall. 

Mountain  gray  wacke  and  blue-stone  from  Hudson  river.  New  York — part  of  vertical  wall. 

Limestone  from  Mott  Haven  and  from  Greenwich,  Connecticut — part  of  vertical  wall ;  granite  from  Eadcliffe's 
island,  Maine — bridges;  gneiss,  in  park,  bridges  and  retaiuing-wall,  and  lower  portion  of  vertical  wall;  gneiss  and 
white  marble  from  Westchester  county.  New  York — bridges. 

3.  Fortifications. — Fort  Richmond:  granite  from  Dix  island,  Maine;  fort  Lafayette:  brown  sandstone  (New 
Jersey);  the  fortifications  at  Willett's  point:  granite  from  Spruce  Head,  Maine;  fort  Schuyler  (on  Throgg's  Neck): 
gneiss;  fort  Wadsworth,  on  Staten  island,  fort  Hamilton,  and  fort  Diamond  are  of  jMaiue  granite,  as  are  also  the 
defenses  on  Governor's,  Bedloe's,  and  Ellis  islands. 

4.  New  \"ork  and  Brooklyn  bridge. — I  am  indebted  to  Mr.  F.  Collingwood,  the  engineer  iu  charge  of 
the  New  York  approach,  for  the  following  statistics,  which  have  been  compiled  from  his  letters : 

Materials  used. — Granite,  from  the  following  localities:  Frankfort,  Maine;  Concord,  New  Hampshire;  Spruce 
Head,  Maine;  cape  Ann,  Massachusetts;  Hurricane  island,  Maine ;  Westerly,  Rhode  Island ;  East  Bluehill,  Maine; 
Stony  Creek,  Connecticut ;  Mount  Desert  island,  Maine,  and  Charlottesburg,  New  Jersey.  Limestone,  chiefly  from 
Eondout  and  Kiug.ston,  New  York;  also,  from  Isle  La  Motte  and  Willsborough  point,  lake  Champlain;  and  from 
near  Catskill,  New  York. 

Distribution. — Iu  the  anchorages  the  corner-stones,  exterior  of  cornice  and  coping,  and  the  stones  resting  on 
anchor-plates  consist  of  granite  from  Charlottesburg  and  Stony  Creek,  in  the  New  York  anchorage,  and  from 
Westerly,  in  the  Brooklyn  anchorage.  The  rest  of  the  material  is  entirely  limestone,  partly  from  Eondout,  largely 
from  lake  Champlain.  In  the  towers  limestone  was  chiefly  employed  below  the  water-line,  and,  above  it,  granite 
from  all  the  localities  named,  except  Charlottesburg,  Westerly,  and  Stony  Creek.  In  the  approaches  the  materials 
were  arranged  in  about  the  same  way  as  in  the  towers. 

Total  quantities. — The  amounts  of  granite  and  limestone  employed  are  estimated  in  round  numbers  as  follows : 


Cubic  yards. 

Authority. 

85, 159    !    E.  E.  Farrington  . 

In  addition  to  the  hewn  stone  considerable  quantities  of  rubble  were  employed  from  various  sources,  but  largely 
from  Greenwich,  Connecticut. 

Selection. — The  reasons  for  selection  were  the  following :  first,  soundness,  in  regard  to  durability,  and  freedom 
from  iron ;  second,  color ;  third,  price,  with  reference  also  to  facilities  for  prompt  delivery.  As  a  rule  all  the 
cornices,  parapets,  and  other  cross-cut  work  and  band-courses  were  required  to  be  light  in  color.  The  granite  for 
these  was  largely  from  East  Bluehill ;  also  from  Westerly,  Stony  Creek,  etc.  On  the  contrary,  base  stones  and 
spandrel  .stones  were  re<iuired  to  be  darlc.  For  these  granite  from  cape  Ann,  etc.,  was  used.  The  limestone  was 
employed  partly  for  cheapness  and  i)artly  on  account  of  greater  specific  gravity,  as  weight  was  desirable  at  the  base 
of  the  towers  and  in  the  anchorages. 
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Strength. Tests  were  made  at  the  bridge  works  by  Mr.  Probasco  on  a  miiuber  of  samples  of  stoues,  iu  blocks 

2  inches  square,  or  with  about  4  square  iuches  of  surface,  with  the  foUowiujj  results : 


Kind  of  stone. 


Locality. 


Granite Frankfort,  Maine. 

Do do 

Do 


Spruce  Head,  Maine 

East  Bluchill,  Araine 

Long  Cove,  Maine 

Do I    Concord,  New  Hampshire. 


Crashing  woisht 
per  square  inch. 


Onbed 18,026 

Notonbcd 15,700 

Onbed 14, 200  to  15, 875 

...do 12,125  to  16,250 

...do 14,040 

...do 17,550 


Syenite  . 


Cape  Ann,  Massaclmsetto do 12,861  to  19,280 


Do ilo I    Not  on  bell. 

Granite !    Quincy,  Massachusetts '    Onbed 

Do  I    Millstone  point,  Connecticut | do 

Sandstone.. 
Blne'Stone.. 


Medina .• 1  Xot  on  bed. 

Hudson  rivei' |  Onbed 

do I  Not  on  bed . 

Limestone '    Kingston,  New  Toi-k On  bod 


17,  875 
18,  000  to  19,  600 
17,  425  to  17,  550 

11,  880 
9,  OOO  to  13,  000 

11,482 
13.  750  to  15,  550 


[These  figures  have  been  incorporated  in  Table  II.] 

5.  EooFS,  PAVEMENTS,  AND  SIDEWALKS. — Roofs. — Slate  i.s  verv  largely  used  for  most  roofs  having  a  steep 
pitch.  Many  varieties  are  used,  which  are  mainly  derived  from  the  following  localities :  Puiple  and  green — Poultney, 
Castleton,  and  Fairhaven,  Vermont ;  red— Jliddle  Granville,  Xew  York,  and  Slatiugton,  Lyunport,  Bethlehem,  etc, 
Pennsylvania. 

Pavements. — The  streets  of  these  cities  are  mainly-  ])aved  with  stone,  many  experiments  having  been  made, 
particularly  in  New  York,  in  reference  to  the  selection  both  of  the  be.st  material  and  most  satisfactory  sha])e.  It  is 
a  well-known  fact  that  Broadway  tests  iiavcmeuts  more  severely  perhaps  than  any  other  street  iu  the  world. 

For  cobble-stone  pavement  bowlders  and  large  pebbles  from  tlie  till  of  the  islautl  are  emploj^ed.  It  is  found 
that  the  pointed  ends  of  the  cobble-stones,  lying  downward,  have  a  tendency  to  sink  unequally  under  heavy  pressure, 
and  tliat  consequently  hollows  form  in  the  pavement,  rendering  the  roadway  impassable. 

The  Euss  pavement  was  first  laid  about  the  year  1853.  It  becomes  smooth  and  slippery  by  uninterrupted 
travel.  It  consists  of  large  square  granite  blocks,  sometimes  grooved,  and  answers  temporarily,  but  the  grooves 
are  found  to  wear  smooth  at  their  edges.  An  attempt  to  groove  the  blocks  already  laid  down  led  to  the  discovery 
that — 

The  surface  of  these  stones  had,  by  constant  rubbing  with  iron  horseshoes  ami  wheel-tires,  aided  by  atmospheric  action,  uudergoue 
such  a  physical  (or  chemical)  change  that  the  hardest  steel  tools  could  not  cut  the  grooves,  aud  the  effort  had  to  be  abandoned.  («) 

In  order  to  increase  the  durability  of  the  Euss  iiavement  it  was  constructed  in  two  layers  in  some  portions  of 
Broadw'ay,  the  lower  consisting  of  large,  in-egular,  angular  pieces  of  rock  laid  in  the  earth.  ELsewhere  large 
flag-stones  were  laitl  below,  then  a  layer  of  earth,  and  then  the  lai-ge  blocks  of  trap  or  granite.  However,  the  result 
was  unsatisfactory.  The  whole  of  the  pavement  has  been  broken  up,  and  the  blocks  split  into  smaller  cubical  pieces 
for  use  in  Belgian  pavement  elsewhere. 

The  stoues  for  these  [Belgian]  pavements  are  obtained  across  the  Hudsou,  where  the  range  of  basaltic  rocks  overlying  the  new 
red  sandstone,  and  forming  the  eastern  boundary  of  the  state  of  New  Jersey,  contains  many  quarries.  The  Palisades,  one  of  the  natural 
■wonders  of  the  neighborhood,  is  a  perpendicular  range  of  basalt  rocks  from  300 -to  600  feet  high,  forming  the  western  bank  of  our 
beautiful  river  for  a  distance  of  some  20  miles.  They  are,  iu  fact,  a  series  exposed  by  nature,  and  the  quarrying  is  goiug  on  so  extensively 
there  that  some  papers  have  expressed  the  fear  that  these  picturesque  walls  will  be  destroyed ;  but  a  simple  calculation  shows  the  mass 
of  basalt  to  be  so  immense  that  it  would  require  several  thousand  years  of  constant  labor  at  the  present  rate  to  make  any  great  change  in 
the  outline.  There  is  paving  stone  enough  there  for  all  the  streets  of  New  York,  Brooklyn,  Williamsburg,  Jersey  City,  Hoboken,  Hudson 
City,  in  short  of  the  future  great  metropolis,  covering  several  hundred  square  miles,  aud  yet  leave  enough  of  the  Palisades  to  be  about  as 
much  of  a  natural  curiosity  as  they  are  now.  (6) 

Still  later,  in  place  of  basalt,  a  very  hard  kind  of  granite  has  been  substituted,  from  the  highlands  of  the 
Hudson,  cut  in  flat  blocks  10  by  12  inches  square  and  ih  inches  thick,  set  edgewise,  with  longest  dimension  across 
the  line  of  travel.  "The  pavement  when  laid  looks  much  like  a  brick  -wall  composed  of  very  large  gray  bricks." 
This  form  appears  more  satisfactory  in  use  than  any  previously  employed.  This  has  been  also  laid  down  in  Atlantic 
and  Myrtle  avenues,  Brooklyn. 

Wood,  concrete,  and  asphalt  have  been  also  used,  in  various  combinations,  on  many  of  the  streets,  but  in  New 
York  with  little  success,  on  account  of  the  heavy  wear  to  which  they  have  been  exposed ;  iu  Brooklyn  the  results 
have  been  more  satisfactory.  An  enormous  amount  of  trap,  however,  has  been  crushed  ami  broken  for  use  in 
macadamizing,  and  is  still  so  employed  in  the  upper  avenues  of  New  York  island  and  in  many  of  the  streets  in  the 


a  Manufacturer  and  Suilder,  1809,  I,  194. 


b  The  Manufacturer  and  Builder,  1869,  I,  194 ;  also  1874,  VI,  157. 
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Twenty-third  and  Twenty-fourtli  wards ;  iu  many  avenues  and  side-streets  on  the  outskirts  of  Brooklj  n,  Jersey 
City,  and  Hoboken,  and  many  of  the  streets  and  roads  on  Staten  island.  For  this  purpose  the  supply  of  material 
is  inexhaustible. 

Some  idea  of  the  quantity  and  cost  of  the  stone  and  other  materials  that  have  been  consumed  iu  New  York 
city  for  this  object,  may  be  deduced  from  the  following  estimate,  made  in  1874: 

Cost  per 

Miles,  square  yard 

Macadam  (Guidet  improved) 22  $6  06 

Granite  (grauite  block  on  trap) 26  2  70 

Trap-block 180  2  40 

Wood 14  5  00 

Cobble 83  58 

Concrete,  asphalt,  etc 3  3  50 
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Sidewalks. — All  the  sidewalks  of  New  York  city  are  paved  with  stone,  chiefly  tlag-stone,  and  this  predominates 
in  Brooklyn  and  the  adjacent  cities.    The  following  materials  are  used  for  paving: 

Bluestoue  or  flagging,  which  is  brought  by  water  from  the  various  points  along  the  Hudson  river,  and  by  rail 
from  the  interior  of  the  state,  the  Catskill  mountains,  and  from  Penu-sylvania.  The  principal  localities  have  been 
already  mentioned  among  the  building  stones,  under  the  heading  of  "  Blue-stone  ".  It  is  used  both  with  its  natural 
surfaces  of  cleavage,  and,  in  the  the  larger  blocks,  with  its  surfaces  planed  by  machinery. 

Huge  hewn  slabs  of  several  varieties  of  granite  have  been  largely  introduced  into  the  pavements  of  large 
business  streets,  especially  of  Broadway,  within  a  few  years.  Notwithstanding  their  roughly-dressed  or  picked 
surfaces,  they  are  very  objectionable  on  account  of  their  slipperiness  when  wet  or  when  covered  with  coatings  of 
ice  and  slush. 

Mica-slate,  from  Bolton,  Connecticut,  etc.,  was  formerly  used  in  considerable  abundance,  before  the  development 
of  the  quarries  of  blue  flagging.  It  is  a  white,  glistering,  schistose  rock,  resisting  well  the  weather  and  ordinary 
travel ;  but  was  mostly  laid  down  in  small  blocks,  whose  edges  and  corners  were  first  abraded  or  became  broken  by 
hard  or  long-continued  wear,  the  material  on  the  whole  being  too  soft  and  slippery  for  this  use.  Examples  of  it 
may  still  be  found  in  the  following  streets,  though  it  is  being  fast  taken  tip  for  replacement  by  blue  flagging : 
Along  West  Nineteenth  street,  in  La  Fayette  place,  between  Astor  place  and  Great  Jones  street ;  along  Clinton 
and  Waverly  places ;  in  Liberty  street,  near  Greenwich  street,  etc. 

Gneiss,  from  Haddam,  Connecticut,  also,  like  the  preceding,  was  considerably  used  in  the  early  history  of  the 
•city.  It  was  laid  down  in  small  square  stones,  about  18  inches  square,  with  a  very  rough  surface,  and  was  used 
both  for  pavement  and  for  coping.  Probably  much  of  the  gneiss  from  New  York  island  and  from  Willett's  point 
was  once  employed  for  this  purpose. 

Examples  of  these  sidewalks  may  yet  be  found  in  several  of  the  old  and  narrow  streets  below  Pearl,  e.  g.,  Pine 
street,  etc. 

The  curbstones  in  New  York  and  adjacent  cities  consist  entirely  of  stone,  chiefly  flag-stone,  but  in  part  hewn 
blue-stone  and  granite,  from  the  localities  above  mentioned. 

An  approximate  idea  of  the  prevailing  market  prices,  chiefly  in  the  year  1882,  of  the  stones  more  commonly 
employed  may  be  derived  from  the  following  table.  The  prices  refer  to  the  rough  stone,  per  cubic  foot,  as  delivered 
■on  the  dock  in  New  York  city: 

SAXDSTONE. 


Locality. 

Color. 

Price  per  ton. 

Price  per 
cubic  foot. 

Kemarks. 

$11  00 
25  00 

...,do 

$1  00  to  $1  50 

1  50 

1  00  to    1  50 

1  00  to    1  50 

1  05  to    1  30 

1  00  to    1  10 

1  00 

1  00  to    1  07 

90  to    1  10 

do 

Bellevillo,  Xew  Jereev 

..    do 

$1  00  to  n  75 

...  do  

15  00 

I  Drab 

1  Olive 

lYellow 

15  00 
15  00 

13  00 

14  00 
12  00 

[oiive 

1  00  to    1  10 
1  05 

TVoodroint,  Xew  Eninswick 

I  Red 

1  00 

i  Olive 

13  00 
13  DO 

iBlue 
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SANDSTONE— Continued. 


Berlin  Heights,  Ohio. 
New  Aniborst^  Obio.. 


Cleveland,  Ohio 

Independence,  Obio. 
Bnena  Vista,  Ohio  .. 

Cincinnati,  Ohio 

Berea,  Ohio 

Carlisle,  England  ... 
Corsehill,  Scotland   . 


Locality. 


<  Buff  or  yellow 

J  White 

jNo.  Ibuff 

(  No.  1  bine  and  light  drab. 

r  White 

J  Bine 


Price  per  ton. 


$0  60  to  $1  00  I  To  »1  20,  1874. 
1  00 
95  to    1  05     To  $1  20.  1874. 
80  to       05 
00  to    1  00 
1  00 
1  10 
1  55  I 
1  00 

1  00  [  Varied  85  c«nta  to  $1  15. 
1  00  to    1  10 
1  00  to    1  05 


LIMESTONE. 


Ellett.'iville,  Indiana  . 

Caen,  France, 

Bedford,  Indiana 


$1  25 
1  50 
1  25 


Westchester  cotinty,  New  York. 
Canaan,  Connecticut 

Sutherland  Falls,  Vermont 


$1  SO 
$1  55  to  1  70 
1  25  to    1  75 


Millstone  point,  Connecticut  . 

Eosbury,  Connecticut 

Quincy,  Massachusetts 

Westerly,  Kboile  Island 

Mount  Waldo.  Maine 

Clark's  island,  Maine 

Spruce  Head,  Maine 

Bound  Pond,  Maine 

Granite  (hammered) 


$0  60 

$0  65  to    1  25 

2  00 

1  50 

60 

75 


1  50  '  For  stonee  20  feet  and  under. 
1  00  to    1  50 


Foundation  stone  (nibble)  ■ 
Building  stone,  per  load 


$0  08  to  $0  10 
2  00  to    3  00 


BLUE-STONE  AND  FLAG-STONE. 


Wilbnr,  Ulster  county.  New  York 

Kingston,  Ulster  county.  New  York 

Smithville,  Chenango  county.  New  York 

Skinner's  Eddy,  Wyoming  valley,  Wyoming  county,  Pennsylvania. 
Wyoming  valley,  Meshoppen,  Wyoming  county,  Pennsylvania 


$0  70  to  $1  50 

07  to    1  00 

09  to    3  50 

1  25 

1  00  to    1  50 

1  50 


For  sills,  lintels,  etc. 
For  copings  (per  yard). 


FLAG-STONE. 


Length  in 
feet 

Thickness, 
inches. 

Per  sqnare 
foot,  cents. 

3 

4 
5 
6 
8 

2 
2 
2 
2 
4 

3 
4 
3i 
6J 
10  to  12 

"  Pond  Eddy,  Lackawazen,  etc..  Pike  County,  Pennsylvania  ;  retailed  at  15  cents  to  $1  50  per  sqnare  foot. 

HOOFING  SLATE.  Per  square  foot. 

Purple  or  green *7  00  to  $8  00 

Rod _^        15  00 

Black  (Pennsylvania) 4  75  to    5  25 
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STATISTICS  OF  BUILDINGS  (NUMBERS  AND  MATERIALS)  IN  NEW  YORK  CITY  AND  BROOKLYN. 


NEW  YOBK  CITY. 

BBOOKLYN. 

Material. 

District  Of 

wholesale 

business 

houses. 

District  of 
small  stores 
and  tene- 
ments. 

District  of 
large  stores 
and  resi- 
dences. 

Entire  city. 

District 
of  ware- 
houses, ten- 
ements, 
etc. 

residences         "JpiTn.fl 

Entire  city. 

Freestone : 

566 
237 

1,698 
88 
47 

6,9T9 
725 
139 
13 

9,143 

1,050 

186 

13 

225 

6,377 
167 

4 

6,606 

167 

Forei  n  sandstone 

10 

10 

3 
S 

46 
01 

272 

34, 157 

166 

469 

13,384 

3 

5 
204 
104 
918 

63, 129 
194 
910 

24,334 

1 

1 

2 

149 
3 

636 

8,515 

5 

356 

590 

9 
40 
10 

20,457 
23 
85 

10,360 

3 
18 
87 
23,581 
587 
67 
33,556 

3 

5 

23 

7 

5,691 

51 

3 
3,926 

94 

211 

29, 483 

638 

Iron 

70 

Fra 

948 

38,430 



11,  057 

32,  717 

56,419 

100, 193 

9,904 

64,444 

1,178 

75,  526 

B    Id'   <'        th    t        ft 

11,  574 
52 

6,88» 

Id-  °s         t     ct  d   1  '    t  entire!    of  stone 

. 

e- 

1,591 
8,520 

1,792 
20,480 

8,243 
34,323 

11,626 
63,  323 

233 
5,742 

i 

6,653 
24,168 

19 
2U 

6,905 

30, 121 

STATISTICS  OF  BUILDINGS  (NUMBERS  AND  MATERIALS)  IN  THE  SUBURBS  AND  IN  THE  ENTIRE  METROPOLIS. 


STATES 
IBLASD. 

JERBET  CITY. 

HOBOKEH. 

Material. 

Castleton,  etc. 
(Staten  isl- 
and). 

Jersey  City 
proper,  in- 
cluding Hud- 
son City  and 
Bergen  city. 

Bayonne  and 
Greenville. 

Entire  city. 

Hoboken 
proper. 

West  Hobo- 
ken and  town 
of  Union. 

Weehawken. 

Entire  city. 

New  York 

city  and  its 

suburbs. 

Freestone  i 

8 
3 

294 
4 
15 

38 

332 
15 

121 

7 

21 

142 

7 

16, 231 

rown  sarins  ^®^^^^^ 

1,231 

Oh^"    "^d'to^e 

201 

losan  s 

13 

Art^fl^aJ  stone 

10 

to  e 

10 

lines 

215 

ne  s  one 

4 
15 
12 

4 

3 
3 

8 

4,441 

96 

8 

12,  666 

1 
3 

3 
58 
4,665 
96 
8 
15,692 

153 

7 

1 

8 

1,027 

lif"^lT 

(3 

^    " 

.50 
224 

5 

174 

5 

5 

1,913 

141 

716 
16 

1,708 
136 

31 

99,  90B 

1,085 

988 

6,951 

3,036 

1,518 

2,452 

98 

4,068 

89, 475 

7,725 

17,  532 

3,348 

20,880 

3,497 

2,658 

129 

6,284 

210,608 

Buildings  with  stone  fronts 

40 
2 

331 

88 

419 

135 

27 

162 

19,075 

79 

iinureiy  01  stone 

42 
732 

331 
4,537 

88 
224 

419 
4,761 

135 

27 

162 
2,054 

19,154 

Total  brick  and  stacco 

1,844 

179 

SI 

100,991 
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STATISTICS  CONCERNING  THE  PHYSICAL  PROPERTIES  OF  THE  BUILDING  STONES  USED  IN  NEW  YORK  CITY. 

GEANITE. 


Light  gray. 
Do 


Locality. 


Bay  of  Fandy,  Canada . 


Fox  island,  Maine. 
do 


Dix  island,  Maine. 


Sprace  Head,  Maine  . 
do 


Hurricane  island,  Maine  . 


Palmer  quarry,  Maine 

Joneaboro',  Maine 

Harbor  quarry,  Maine 

East  Blueliill,  Morgan's  bay,  Maine 

East  Bluehill,  Maine 

East  Boston.  Maine 

City  Point,  Maine 

Frankfort  Maine 


Carver's  quarry,  Maine 

Long  Cove,  Maine 

"Wbarf  quarry,  Maine 

K.,  W.  &,  Co.'s  quarry,  Maine. 
Concord,  New  Hampsbire 


.do. 


Quincy,  Massachusetts. 


Light j do. 

Gray  or  mottled 


Old  quarry  , 
Gray 


Do. 
Do. 


Niantic  river  . 


Porter's  rock  . 


Flagging  . 
Gray 


Quincy,  Massachusetts  ("Wigwam  qnarry)  . 
Cape  Ann,  Massachusetts 


Bockport,  Massachusetts  . 


-do. 


■Westerly,  Ehode  Island  . 


Millstone  point,  Connecticut. 


Greenwich,  Connecticut . 
Plymouth,  Connecticut .. 


New  London,  Connecticut  . 
Mystic  River,  Connecticut. 


Stony  Creek,  Connecticut. 

Tarry  town,  New  York 

Hudson  river,  New  Tork  . 


n's,  Hudson  river.  New  York I  J 


Peterhead,  Scotland* 

do* , 

do* 


Bed. 
Bed. 


Bed... 
Bed... 
Edge. 


Bed. 
Bed. 


Bed.. 
Edge. 


Bed.. 
Bed.. 
Edge. 
Bed... 
Edge. 


Bed.. 
Edge. 


Bed... 
Edge. 
Bed... 
Edge. 
Bed... 


Bed.. 
Edge. 


Range. 


Pounds. 
II,  812  to  12, 020 


11, 700  to  14, 875 
11, 892  to  14, 185 


13, 600  to  17,  500 
14, 200  to  15,  875 
11,  000  to  14,  425 


11, 233  to  15,  952 
16,  218  to  16,  837 


12, 125  to  16, 250 
16, 031  to  18, 000 


8, 812  to  9, 838 


18, 000  to  19,  600 
11. 730  to  15,  622 


12,  390  to  15, 929 


12, 423  to  19,  500 
12,  861  to  19, 280 


17,  250  to  17,  750 


15,  591  to  18,  778 
16, 187  to  18,  750 
17,  425  to  17, 550 
11,  300  to  11,  700 
8,  620  to  10,  412 


15,  000  to  15,  750 


8,  290  to  18,  636 
9, 666  to  10, 192 


Foreign  stones  for  coroparison. 


STONE  CONSTRUCTION  IN  CITIES. 


331 


STATISTICS  CONCERNING  THE  PHYSICAL  PROPERTIES  OF  THE  BUILDING  STONES  USED  IN  NEW  YORK  CITY. 

GRANITE. 


I 

Specific  gravity. 

■Weight  of  one 
onbio  foot. 

Eatio  of  absorption. 

Remarks. 

Transverse 
strain. 

Authority. 

2.600 
\ 

Pound*. 

162.5 

Not  noticeable 

do J 

Pounds. 

Q.  A.  GiUmore. 

do 

::::::::::} 

< 

2. 631  to  2.  660 
2.660 

164. 1  to  166. 3 
166.3 

\ 

do 

do .      ..           

C.  b'.  Eichards. 
Q.  A.  GilUnore. 

2.635 

166.5 

....    '         '■ 

2.750 

171.9 

Very  slow 

Q.  A.  GiUmore. 

I                   2. 67U                       166. 9 

Q.  A.  GiUmore. 

C.  B.  Eichards. 
Q.  A.  GiUmore. 

J.  S.  Newberry. 

2.  650                       165.  6 

Not  noticeable 

166.5 

2.  630                       164. 4 

Not  noticeable 

Q.  A.  GUhnore. 
Probasco. 

( i 

J 

Probasco. 
1 — 

1 

1 

1 

C.  B.  Eichards. 
Probasco. 
Q.  A.  GiUmore. 
Probasco. 
T.  Rodman. 
C.  B.  Eichards. 
Q.  A.  GiUmore. 
W.  E.  Johnson. 

2.  660                         166. 2 

Cracked  before  bnrstin" 

" 

235 

2.695  j                     168.7 

1 

2. 649  to  2.  657  '                      165.  8 

do 

Broke  suddenl 

] 

i 

I                   2. 610 
2.65 

163.2 

ltol32 

Q.  A.  GiUmore. 

T.  Kodman. 
Q.  A.  GiUmore. 

274 

165.6 
166.9 

Broke  snddenl 

do 

do 

2.706 

168.7 

Q.  A.  GiUmore. 

2.835 

177.2 

Q.  A.  GUhnore. 

1                     2.660 
1                    2.630 
^                   2.645 

2.655 
2.690 

1                    2. 380 

166.25 
164.4 
165.4 

162.2 
168.1 

161.3 

Q.  A.  GiUmore. 
Do. 

do 

do                                           

Ito201 

Do 

Do. 

do 

Do. 

ltol67 

Do. 

0.5  to  3.0  per  cent 

v. 

1 
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STATISTICS  CONCERNING  THE  PHYSICAL  PROPEKTIES  OF  THE  BUlLDIN(i  STONES  USED  IN  NEW  YORK  CITY— Contiiiued. 

QNBISS. 


Range. 


Average. 


Harlem  stone. 
Dark 


Morrisania,  New  Tork 

Madison  avenne,  Kew  York  . 


Bed... 

Edge. 


Bine 

Very  dark  . 


Staten  island.  New  Tork 

Jersey  Cily  lieights.  New  Jersey. 

Palisades,  New  Jersey 

Enjiland* 

do* 


Bed. 
Bed. 


20, 750  to  22, 250 


2 

2 

4 

1.5 

1.6 

Bed 

2 
2 

1 
1 
9 

12, 050  to  12,  950 
13,  594  to  13, 711 

12,  500 
13,652 
4,081 
23,917 
18.941 

Do               

do 

Bed 

Do 

•      Do 

Bed 

Do 

Bed 

18,  000  to  24,  GUO 

Do 

2 
2 

Bed.  . 

1 

1 

7,612 

8,  670  ' 

Do 

do  

Edge 

Do 

1,305  to    1,375 
11,  000  to  12, 500 

11,  2.50  to  18,  750 
ID,  243  to  11,  250 

12,  2,50  to  20,  000 

Do 

Do 

Do 

Do 

do 

Do 

1.5 

1.5 

1.5 

1.5 

4 

1.5 

Bed 

4 
12 
10 

8 

1 
3 

10,  382 
9,071 
8, 812  1 
7,153 
2,410 

22,  702 

Do 

do 

Bed 

Bed 

Bed 

Do  

Do '        

Do 

Do      

Bed 

do 

12,  917  to  13,  972 
7,  705  to  17,  954 
4,  958  to    8,79i 
9,  723  to  12,  600 

::,  250  to  13,  062 

do 

Do    

Carrara            

Italv* 

2 
1.5 

Bed 

2 

12,156 
21,  778 

do»                                                                 

SANDSTONE. 


Freestone '  Dorchester,  New  Brunswick. 

I 
Freestone  (olive) 

rreestone  (brown)' 

Freestone  (olive) 

Freestone  (dark  brown) . 
Freestone 


Do. 


Carlisle  stone. 


Do. 
Brown  . 


Mary's  Point,  New  Brunswick. 


do 

Wood  Point,  New  Brunswick  . 
Nova  Scotia 


Middletown,  Connecticat  . 

Portland,  Connecticut 

San  Diego,  California* 

Corsehill,  Scotland* 

Craiglcith,  Scotland* 

, do* 


.do- 


Little  Falls.  New  York  . 


Bed... 
Edge. 


Bed... 
Edge. 


*  Foreign  rocks  for  comparistm. 


7,  586  to  7,828 
3,  976  to  4,932 
6,  532  to  10,  322 
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STATISTICS  CONCERNING  THE  PIIV.SICAL  PROPERTIES  OF  THE  BUILDING  STONES  USED  IN  NEW  YORK  CITY— Continue,!. 

GNEISS. 


Specific  gravity. 

"Weisht  of  one 
cubic  foot. 

Katio  of  absorption. 

Koinarks. 

Transverse 
strain. 

Authority. 

2.720 
\                   2.920 

Pounds. 

170. 0 

Pounds. 

Q.  A.  Gillmore. 

178.8 
189.5 


Very  slight 

Not  noticeable. 


Cracked  before  burstiiig 


rori)aTement3- 
Basalt  (!) 


Bramgh. 
Fairbaim. 


2.875 
2.800 

179.7 
175.0 

Very  small 

Q.  A.  GUlmore. 
Do 

2.858 
2.861 

178.6 
178.8 

0.0066OZ 

Q.  A.  Gillmore. 
Do 

2.635 
2.683 
2.635 
2.666 
2.  661  to  2.  672 

164.7 
167.8 

Itol70 

do 

Do 

167.0 

H.  A.  Cutting. 

166-178 
169.6 
169.6 
169.6 
169.3 

United  States  Government. 

2.714 
2.713 
2.713 
2.709 

0.  007025  oz 

Do 

0.0087  oz 

Do 

0.011966  oz 

Do 

Page. 

2.862 

178.9 

0.0103OZ 

Do 

2.69 

16a2 

Q.  A.  GUlmore. 

SANDSXOITE. 


Q.  A.  Gillmore. 
Do. 

do                                                               



J.  Henry. 
Do. 

1                   2. 360 

148.5 

1-40 

Q.  A.  GiUmore. 

2.640 

425 

Kirkaldv. 

T. 

Royal  Commission. 
Q.  A.  GUlmore. 

Do 

1                   2.250 
^                   2. 130 

140.6 
133.1 

lto34 
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STATISTICS  CONCERNING  THE  PHYSICAL  I'KOPEETIES  OF  THE  BUILDING  STONES  USED  IN  NEW  YOKK  CITY-Continncl. 

SANDSTONE— Continaed. 


Gray. 

Pink.. 
Drab  . 


Brownish-gray. 
Light  drab 


E^ddish  browi 
Brown 


Belleville,  New  Jersey ^ 

Medina,  New  York { 


Berea,  Ohio 

North  Amherst,  Ohio } 


do. 


Clcveiand,  Ohio 

Berlin,  Ohio 

East  Longmeadow,  Massachnsetts. 


Bed... 
Edge.. 
Bed... 
Edge.. 
Bed... 
Edge.. 
Bed... 
Bed... 
Edge.. 


Bed... 
Edge. 


Bange. 


29, 000  to  41, 000 

>  5,  775  to    6.650 

7,  000  to   8,  000 
6, 141  to    8,955 


0, 121  to  13,  506 
8, 062  to  8,812 
13,  520  to  14,  650 


Pound*. 
11,700 
10,250 
17,250 
14,  812 
17,  725 
11,880 


6,212  I 
5,450  1 


14. 250 
12,  000 


SAUDSTONE  (BLTTE-STONE). 


Blue-stone ,  Hndson  river.  New  York  . 

Do I  Ulster  comity.  New  York . 

Graywacke Penmeenmawr,  "Wales* 


Bed... 
Edge.. 


9, 000  to  13, 000 
21, 150  to  23,  825 


LIMESTONE. 


Glens  rails,  Xew  York 

\ 

5 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

Bed 

11,475 

10,  750 
25,  000 
21,  500 
13,  900 

11,  050 

Edge 

Bed 

Edge 

Bed 

i 
J 

Edge 

Bed 

13,  750  to  15,  550 

J 

Bed 

10 
1 
3 

2 

18,  500 
18,  275 
18,  262 

3,550 

1 

Edge 

Bed 

do           

Do 

17,  750  to  18, 775 
3,  450  to    3,650 

Bed 

•Foreign  rocks  for  comparison. 
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STATISTICS  CONCERNING  THE  PHYSICAL  PROPERTIES  OF  THE  BUILDING  STONES  USED  IN  NEW  YORK  CITY— Continued. 

SANDSTONE— Continued. 


• 

i 

1 
Katio  of  absorption.    !                                      Kemarks. 

r 

Transverse 
strain. 

Authority. 

\                   2. 259 

2.  410 
2.390 
2.420 

Pounds. 

141. 0 

150.6 
149.3 
151.1 

Pounds. 

Q.  A.  Gillmore. 

Lilac 

Do. 

2. 110  to  2.  200 

2. 16  to  2. 19 

2. 11 

131.  9  to  137.  5 

135.  0  to  136.  9 

133.7 

Q.  A.  Gillmore. 

do 

J.  S.  Newberry. 



Q.  A   Gillmore. 
Do 

1 

Saulsbury. 
McGregory. 

SANDSTONE  (BLTTE-STONE). 


Do. 

2.  720 

609 

LIMESTONE. 


( 

2.700 
2.750 
2.69 

168.8 
171.9 
168.2 

Q.  A.  Gillmore. 
Do. 

J 

5 
I 



do 

Do. 



\ 

2.635 
2.616 
1.900 

164.7 
163.5 
118.8 

Q.  A.  Gillmore. 
Do. 

(  1  to  19  ... 

I    Burst  without  cracking;  tensile  strength,  150  (G.  E. 

] 

J  9.86 

<       Bunnell) ;  loss  in  dilute  acid  and  boiling  water,  6.17 

5 

336  BUILDING  STONES  AND  THE  QUARRY  INDUSTRY. 

NORTH  ADAMS,  MASSACHUSETTS. 

The  materials  used  in  the  principal  stone  structures  of  this  city  are  limestone  from  North  Adams  and  quartzito 
from  Clarksbnrjr,  Massachusetts.  Tlie  foundations  and  underpinnings  are  of  local  limestone  and  Clarksburg 
quartzitc,  with  some  blue-stone.  The  Catholic  church  and  two  factories  are  built  of  limestone  from  the  local  ([uarries. 
Dr.  Babbits'  residence  and  Mr.  rendeman's  office  are  two  small  edifices  built  of  quartzite;  as  this  contains  a  little 
pyrites  some  of  the  blocks  are  stained.  The  new  Episcopal  church  in  course  of  construction  will  be  of  blue-.stone 
and  pressed  brick,  witli  Longmeadow  and  Ohio  sandstone  trimmings  over  the  windows  and  doors.  The  steps 
to  the  chancel  will  be  of  marble  and  the  interior  trimmings  over  the  windows  of  terra-cotta.  The  railroad  depot 
buildings  and  most  of  the  churches  are  built  of  brick.  The  Hoosac  tunnel  is  at  this  place,  but  the  material  used 
for  archways  is  brick.  Tlie  streets  are  jjaved  with  stone,  the  chief  i)art  of  such  pavement  being  on  Eagle  street, 
where  cobble-stones  are  used  for  tlie  ])urpose.  The  sidewalk  on  one  block  in  front  of  the  Wilson  bouse  is  paved 
with  North  Kiver  blue-stone.  JIany  of  the  sidewalks  are  paved  with  ci^ncrete;  the  curbs  are  of  blue-stone,  limestone, 
and  quartzite. 

NORTHAMPTON,  MASSACHUSETTS. 

There  are  but  two  buildings  in  Northampton  entirely  constructed  of  stone,  and  there  are  two  others  with  stone 
fronts.  The  material  used  for  the  better  class  of  stone  construction  is  sandstone  from  Longmeadow,  Massachusetts, 
and  brownstone  from  Portland,  Connecticut.  One  of  the  Congregational  churches  is  built  of  the  former  material 
and  the  Smith  Charities  building  of  the  latter.  The  materials  used  for  foundations  and  underpinnings  are  sandstone 
and  granite  from  quarries  within  the  limits  of  the  town,  as  both  these  formations  are  here  exposed.  One  or  two 
hundred  feet  of  the  pavement  in  front  of  the  court-house  is  of  thinly  bedded  saudstone  from  Smith's  ferry ;  these 
blocks  frequently  exhibit  rows  of  "bird  tracks"  upon  them.  They  are  now  very  much  worn  and  the  tracks  are 
becoming  obliterated.  There  is  a  quarry  of  coarse  sandstone  very  near  the  Mount  Tom  station,  3  miles  south  of 
the  main  village,  which  furnishes  stone  for  ordinary  puposes  of  construction  in  the  neighborhood.  The  streets 
are  not  paved  with  stone,  with  the  exception  of  the  space  fronting  the  court-house  already  mentioned,  and  the 
sidewalk  pavement  is  mostly  of  asphalt  and  brick  ;  curbstones  are  of  granite.  The  piers  of  the  bridge  across  the 
Connecticut  river  are  of  sandstone  from  neighboring  quarries. 

OGDENSBURG,  NEW  YORK. 

Limestone  from  the  quanies  near  this  city  is  of  good  quality,  blue-black  in  color ;  and  there  are  some  examples 
of  excellent  stone  work  built  of  it,  including  range  work  and  ashlar.  Some  of  the  structures  of  this  limestone  have 
Potsdam  sandstone  trimmings.  These  two  materials  when  used  together  make  a  good  harmony  of  colors,  and  the 
effect  is  pleasing.  In  some  iiortions  of  these  quarries  it  is  necessary  to  use  care  in  selecting  the  material,  as  parts 
of  it  contain  iron.  Some  of  the  Ohio  sandstones  in  the  structures  here  have  discolored,  while  others  have  i-etained 
their  original  appearance.  There  are  several  stone  grist-mills  in  the  city,  two  of  the  number  being  trimmed  with 
sandstone  from  Potsdam  and  Hammond,  Saint  Lawrence  county;  the  others  are  trimmed  with  native  limestone. 
There  are  some  heavy  bridge  abutments  all  constructed  of  limestone  from  the  quarries  within  the  city  limits,  and 
the  breakwater  is  constructed  of  the  same  material.  The  streets  and  roadways  are  macadamized  with  limestone 
from  the  local  quarries,  and  a  few  are  paved  with  Potsdam  sandstone;  but  few  of  the  sidewalks  are  paved  with 
stone,  and  the  material  used  is  the  Potsdam  sandstone.  The  curbstones  are  of  Potsdam  stone  and  limestone  from 
Chaumout. 

ORANGE,  NEW  JERSEY. 

The  cities  of  South  and  East  Orange  may  be  said  to  be  noted  for  the  size  and  elegance  of  their  church  edifices. 
They  are  all  substantial  buildings ;  several  of  them  are  brick  with  sandstone  trimmings.  Sandstone  is  largely 
used  in  cemetery  walls,  in  walls  surrounding  lawns  and  other  iuclosures,  in  steps,  house-trimmings,  and  in  cellars 
and  foundations.  Nearly  all  of  it  has  been  obtained  from  the  quarries  in  the  faces  of  First  mountain,  2  miles 
west  of  the  town  of  Orange.  The  durability  of  the  stone  has  been  tested  in  the  First  Presbyterian  church,  erected 
in  1813,  and  also  in  some  of  the  old  walls  in  farm-houses  of  the  surrounding  country.  The  town  is  also  noted  for 
its  Telford  or  macadamized  roadways,  in  common  with  all  of  Essex  county.  Many  miles  of  the  best  roads  found  in 
the  United  States  are  in  this  county ;  they  are  made  of  trap-rock  from  the  large  quarries  in  the  eastern  face  of 
Orange  or  First  mountain,  a  few  miles  west  of  Orange,  which  are  all  under  the  management  of  the  Essex  Road 
board. (a) 

The  following  is  a  list  of  prominent  stone  structures  in  Orange,  with  materials  from  wliich  they  were  constructed  : 
Saint  IMark's  P.  E.  church,  Grace  P.  E.  church.  First  Presbyterian  church.  Central  Presbyterian  church,  Mtinn 
Avenue  church.  South  Orange  Presbyterian  church,  all  of  Orange  sandstone;  South  Orange  P.  E.  church,  trap- 

a  See  Annual  Ueport  of  the  State  Geologist  of  New  Jersey,  ISTl. 
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rock  with  sandstone  trimmings,  both  from  local  quarries ;  Orange  Valley  Congregational  church,  trap-rock  with 
sandstone  trimmings ;  South  Orange  Baptist  church,  Ohio  sandstone ;  Saint  Mark's  P.  E.  church  and  school, 
Mr.  J.  G.  Barker's  residence,  Mr.  Davis  (Jollamore's  house,  and  Mr.  Tome's  private  residence,  all  of  trap-rock  and 
sandstone,  from  local  quarries. 

There  is  no  stone  street  pavement,  excepting  the  road-bed  of  the  First  Street  horse-car  road,  a  road  which  is 
paved  partly  with  rectangular  blocks  of  trap-rock  and  partly  with  cobble-stones.  The  streets  and  roadways  are 
pretty  generally  macadamized  with  trap-rock.  The  sidewalks  are  largely  paved  with  stone,  and  the  material  used 
for  this  purpose  is  the  Xorth  River  blue-stone,  from  Ulster  county,  New  York.    Curbs  are  of  the  same  material. 

OSWEGO,  NEW  YORK. 

The  Oswego  gray  sandstone  quarried  in  the  vicinity  is  a  good  building  material,  except  when  set  on  edge  in 
the  exterior  walls  of  buildings,  in  which  case  it  flakes  ott'  by  the  action  of  dampness  and  frost.  It  is  not  suitable 
for  sidewalk  paving  because  its  laminated  structure  causes  it  to  separate  into  thin  layers,  when  it  easily  breaks  up 
under  the  action  of  foot-wear.  Limestone  from  Chaumont,  Jefferson  county.  New  York,  was  used  in  the  piers  and 
abutments  of  the  highway  and  railway  bridges  crossing  the  Oswego  river  in  this  city ;  it  was  also  the  principal 
stone  used  in  the  two  dams  across  this  river.  A  portion  of  the  old  breakwater  now  being  destroyed  consists  of 
cut  limestone  from  Chaumont.  Fort  Ontario — principally  an  earthwork — has  some  stone  bastions  of  Oswego  gray 
sandstone,  and  the  largest  and  best  quarry  in  this  city  is  located  in  the  fort  grounds.  The  stone  filling  in  the 
new  breakwater  cribs  consists  mostly  of  hardhead  cobbles,  with  some  quarried  gray  sandstone.  Some  red 
sandstone,  found  along  the  Oswego  river  about  a  mile  south  of  its  mouth,  was  nsed  for  crib-filling,  but,  owing  to 
its  rapid  disintegration  by  wave  action,  it  is  no  longer  nsed  for  that  purpose.  For  foundations  and  underpinnings 
the  Oswego  gray  sandstone  quarried  in  the  immediate  vicinity  and  some  Chaumont  limestone  were  used.  There 
are  but  three  streets  paved  with  stone,  and  those  chiefly  with  cobble.  About  half  a  mile  of  the  2  miles  of  paved 
street  consists  of  block  stone  of  materials  from  Potsdam,  Jefferson  county.  North  River  blue-stone  from  Ulster 
county,  and  Oswego  sandstone.  The  sidewalks  are  but  little  paved  with  stone,  and  the  material  used  is  Cayuga 
Lake  stone,  with  some  also  from  Chenango  and  Delaware  counties.  The  curbstones  are  of  Chenango  County 
sandstone  and  Chaumont  limestone. 

PATBRSON,  NEW  JERSEY. 

There  are  sandstone  quarries  in  the  First  mountain,  near  Paterson,  which  furnish  a  large  part  of  the  material 
for  stone  construction  in  the  city.  This  sandstone  is  used  largely  in  cellar  walls  and  foundations ;  the  quarries  are 
in  the  eastern  face  of  the  mountain  within  the  city  limits  and  above  the  general  level  of  the  city,  so  that  stone  is 
afforded  at  a  low  rate.  A  quarry  at  Haledon,  about  3  miles  to  the  northwest,  has  furnished  some  material  during 
the  past  season;  this  is  a  buff-colored  Triassic  sandstone  resembling  the  Ohio  sandstone.  Within  the  city  limits 
there  are  several  old  farm-houses,  or  structures  originally  built  for  farmers'  houses,  of  red  sandstone;  the  durability  of 
the  material  as  shown  in  these  buildings  is  evidence  of  the  value  and  adaptation  to  use  in  stone  construction.  Some 
of  them  were  probably  built  of  surface  rock,  that  is,  of  loose  blocks  found  on  the  surface  in  clearing  up  the  country 
for  farming  purposes.  In  the  adjacent  parts  of  Passaic  county  there  are  very  mauj^  old  houses  built  of  the  native 
sandstone.  These  houses  are  usually  low,  being  only  a  story  and  a  half  in  height.  The  stone  in  the  walls  is 
sometimes  dressed  Avith  square  edges,  and  in  some  instances  it  is  laid  up  rough-dressed  only;  and  much  of  it  is 
coarse-grained  and  soft. 

The  brown  freestone  of  the  Paterson  and  Little  Falls  quarries  has  been  used  extensively  in  the  city,  and  there 
are  many  large  structures  of  the  material,  among  which  may  be  mentioned  the  Passaic  County  court-house  and 
jail,  and  the  Roman  Catholic  church.  This  material  has  also  been  used  in  the  construction  of  theaqueduct  of  the 
Water-Power  Company,  in  the  bridges  over  the  canal,  and  in  abutments  and  piers  of  bridges  crossing  the  Passaic 
river;  also  largely  in  walls  inclosing  lawns  and  private  grounds.  The  number  of  miles  of  graded  streets  in 
Paterson  is  .53;  ;  of  this  length  2.7G  miles  are  paved  with  cobble-stones;  0.16  mile  with  macadamized  block  pavement, 
the  material  being  brought  from  New  England;  Q.H  miles  with  macadanuzed  Telford  pavement;  the  total  number  of 
miles  of  paved  streets,  12.36.  The  sidewalks  are  largely  paved  with  stone,  there  being  about  23  miles  of  stone 
sidewalks,  and  the  material  used  for  this  purpose  is  the  North  River  blue-stone,  with  some  stone  from  Carr's, 
Sussex  county.     The  curbs  are  of  North  River  blue-stone. 

PAWTUCKET,  RHODE  ISLAND. 

The  five  stone  buildings  in  Pawtucket  are  constructed  of  what  is  known  as  the  ledge  stone,  whicli  is  (juarried 
in  the  vicinity.  Foundations  and  underpinnings  are  of  blue  and  red  slat*;  from  ledges  in  the  town,  and  bowlders 
gathered  in  the  vicinity.  Some  of  the  underpinnings  are  of  granite  from  Smitlifield  and  Diamond  Ilill.  All  the 
mills,  excepting  two  or  three,  are  of  brick  or  wood.  There  is  one  large  mill  made  of  ledge  stone  and  bowlders 
in  the  vicinity.  There  arc  ledges  of  slate  from  which  material  is  oblained  for  walls,  underpinnings,  etc.,  and 
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bowlders  are  somewhat  nsed  for  tlie  same  purposes.  The  two  materials  most  uscmI  beside;  brick,  for  post  trminiiugs 
and  sills  and  underpinnings  in  tbo  better  houses,  are  granites  from  Smithfield  and  from  Diamond  Hill.  The  post- 
oftiee  front  is  jiartially  of  yellow  sandstone,  and  the  remainder  is  of  brick  with  red  sandstone  trimmings,  and 
several  polislied  coliimus  of  rod  Aberdeen  granite  which  resembles  very  much  the  material  from  Jouesboro', 
Maine.  There  are  two  stone  bridges  in  the  city ;  the  upper  one,  bi»lt  in  1S58,  has  two  arches  of  granite  from  a  (piarry 
in  Noi'th  Providence,  near  Smithfield.  The  Division  Street  bridge  is  a  fine  granite  structure  of  9  arches,  and  is  built 
of  "raiiite  quarried  at  Sterling,  (Jounecticut.  Only  the  streets  in  the  central  portion  of  the  town  are  paved,  and 
those  chiefly  with  cobble-stones,  though  in  recent  years  granite  blocks  of  material  from  Diamond  Uill  have  been 
employed.  The  sidewalk  paving  is  chiefly  of  brick  and  concrete,  though  Hudson  Kiver  flags  and  granite  have  been 
employed  to  a  limited  extent  for  this  purpose.  The  curbstones  are  of  granite  from  Diamond  Hill  and  Smithfield, 
with  some  Hudson  I'iver  blue-stone. 

PETERSBURG,  VIRGINIA. 

There  are  three  stone  buildings  in  Petersburg — one,  the  custom-house,  built  of  granite  from  the  Namozine 
district,  Dinwiddle  county,  in  the  immediate  vicinity  of  the  city.  It  is  now  more  tlian  twenty  years  since  it  was 
completed,  and  the  stone  is  remarkably  free  from  discoloration  of  every  kind.  That  in  the  foundation,  fi-om  the 
quarry  of  Dr.  E.  W.  Lassiter,  ranks  with  the  best  of  building  stones ;  and  that  in  the  superstructure  is  from  a 
quarry  now  abandoned.  The  two  fronts  of  Connecticut  sandstone,  on  Sycamore  street,  show  signs  of  decay;  the 
material  is  destructible  even  in  this  latitude.  The  materials  for  foundations  and  all  other  ordinary  purposes  are 
obtained  from  the  granite  quarries  in  the  immediate  vicinity.  A  few  of  the  streets  are  paved  with  cobble-stone ; 
there  is  very  little  sidewalk  paving  of  granite  from  the  local  quarries,  and  North  River  blue-stone,  from  Roudout, 
New  York,  has  also  been  used  for  paving.     Curbstones  are  of  local  granite. 

PHILADELPHIA,  PENNSYLVANIA. 

That  stone  began  to  be  an  important  element  in  construction  in  Philadelphia  from  its  first  settlement,  and  that 
it  has  always  been  preferred  to  other  materials  for  use  in  the  better  class  of  buildings,  we  learn  from  old  records 
that  occasionally  refer  to  the  subject,  and  from  the  evidence  of  stone  structures  of  various  dates  still  standing. 
Many  of  the  first  brick  houses  with  stone  foundations  are  still  standing  in  the  older  parts  of  the  city,  and  may  be 
known  by  their  quaint  style  of  architecture  and  by  the  peculiar  checkered  appearance  of  their  walls,  which  are  built 
of  red  and  glazed  bricks,  arranged  alternately — as  the  Penn  mansion  in  Letitia  court,  built  in  1G82 ;  the  Swedes' 
church,  in  1698,  and  Carpenter's  hall,  in  1770. 

Government  buildings,  and  college,  school,  church,  hospital,  prison,  and  most  other  public  buildings  are  of 
stone,  which  has  always  held  the  first  rank  in  the  construction  of  the  private  residences  of  the  wealthier  classes. 
Stone  is  also  used  to  a  more  than  ordinary  extent  for  caps,  sills,  base  courses,  corners,  and  other  trimmings  of  brick 
buildings.  One  of  the  most  noticeable  features  of  the  city,  and  one  which  adds  much  to  its  appearance  of  uniformity, 
is  due  to  the  custom  which  has  long  reigned  here  of  trimming  brick  buildings  with  plain  marble  caps  and  sills.  Of 
late  years,  however,  the  custom  has  not  been  so  rigid,  as  Connecticut  bro\vnstone,  Amherst  (Ohio)  stone,  Hummelstowu 
(Pennsylvania)  brownstone,  and  North  River  blue-stone  have  been  extensively  used  for  trimmings. 

A  record  in  the  ofQce  of  revision  of  taxes  in  Philadelphia  gives  the  following  statistics :  Total  number  of  buildings 
in  city  in  1880,  168,170;  number  of  stone  buildings  in  city  in  1880,  10,518;  percentage  of  stone  buildings,  G. 

Of  the  10,518  buildings  classed  as  stone  it  is  estimated  that  about  6,000  are  constructed  entirely  of  stone,  and 
that  the  remaining  1,518  have  stone  fronts. 

Until  within  the  last  fifty  years  the  rock  formations  in  and  near  the  city  had  furnished  very  nearly  all  the  stone 
used  for  building  purposes ;  within  that  time  Connecticut  brownstone.  North  River  blue-stone.  New  England  granite, 
Vermont  and  Massachusetts  marbles,  Ohio  sandstone,  Chester  county,  Pennsylvania,  serpentine  or  greenstone, 
Hummelstowu  brownstone,  Richmond  granite,  and  other  stones  have  been  introduced  and  extt-nsively  used  for  the 
better  class  of  buildings. 

The  southern  portion  of  Philadelphia  is  built  on  an  alluvial  deposit  of  gravel  and  clay  whicli  furnishes  nothing 
for  building  purposes  except  the  smooth,  rounded  pebbles  gathered  on  the  banks  of  the  Delaware,  and  which  have 
been  extensively  applied  to  street  paving— two-thirds,  ))erhai)s,  of  the  pavements  in  the  city  being  of  this  material. 

Near  the  central  part  of  the  city,  the  southern  gueissic.  district,  described  by  Professor  Henry  O.  Rogers,  {a) 
sets  in.  Of  the  area  (129  s(piare  miles),  including  within  the  present  limits  of  the  city  all  not  included  in  the 
alluvial  deposit  before  described,  excei)ting  a  few  isolated  exposures  of  steatite  and  seri)entiiu',  is  made  of  this 
gneissic  formation,  and  the  ground  where  it  jirevails  is  gently  rolling  and  sometimes  hilly  in  its  features.  The  process 
of  grading  and  leveling  has  been  going  on  to  such  an  extent,  especially  in  the  more  thickly  settled  jiarts  of  the  city, 
that  much  of  this  rolling  ground  has  been  much  modified  in  appearance.  West  Philadelphia,  Fairmount  park, 
Germantown,  Manayunk,  and  other  suburbs  still  retain  something  of  their  original  features  of  surface. 
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I^ear  tlie  Fairmouut  water-works  dill's  of  the  gneiss  are  exposed  to  view,  the  large  reservoir  being  in  fact  built 
ou  a  natural  elevation  of  this  stone,  and  most  of  the  masonry  iu  connection  with  the  water-works  is  of  the  same 
material. 

Professor  Rogers,  in  the  report  before  mentioned,  describes  the  gneiss  substantially  as  follows :  There  are 
three  principal  varieties.  The  most  common  and  typical  variety  is  a  gray-bluish  rather  finely  laminated  triple 
mixture  of  quartz,  feldspar,  and  mica,  the  quartz  for  the  most  part  white  or  transparent,  the  feldspar  usually 
white  and  very  generally  somewhat  chalky  from  incipient  decomposition,  and  the  mica  black  or  dark  brown  and  in 
small  plates.  The  next  most  common  variety  is  a  dark  bluish-gray,  sometimes  grayish-black,  gneiss  composed  of 
hornblende  and  quartz  with  sometimes  a  little  feldspar,  the  hornblende  greatly  predominating.  A  third  variety  is 
a  micaceous  quartzose  rock  generally  of  a  light  gray  color.  Some  beds  of  this  variety  contain  such  a  predominance 
of  the  crystalline  quartz  in  minute  granular  division,  and  such  a  subordinate  quantity  of  mica  disseminated  through 
it,  as  to  give  it  the  character  of  ordinary  gray  whetstone. 

These  three  varieties  of  gneiss,  thus  described  by  Professor  Rogers,  are  found  in  inexhaustible  quantities  within 
and  near  the  limits  of  the  city,  and  have  been  its  principal  resource  for  the  ruder  and  plainer  purposes  of  construction. 
It  has  been  freely  used  in  foundations,  cellars,  iuclosure  and  terrace  walls,  bridge  abutments,  piers,  wharves, 
rubble  pavements,  and  work  of  that  class,  as  well  as  in  the  construction  of  private  residences  and  church,  school, 
and  other  public  buildings.  Foundation  and  cellar  work  was  all  of  this  material  until  within  the  past  fifteen  years. 
Conshohocken  limestone  has  been  extensively  used  for  the  same  purpose;  an  exception  should  perhaps  be  made  also 
in  favor  of  the  Trenton  brownstone,  which  has  of  late  years  been  used  to  a  limited  extent  for  foundations. 

Walls  of  this  Schuylkill  gneiss,  as  it  is  sometimes  called,  surround  the  Girard  College  grounds,  the  Eastern 
penitentiary,  Laurel  Hill,  Woodlands,  and  numerous  other  cemeteries  and  public  iuclosures.  Private  residences 
were  built  of  it  iu  vicinities  where  it  could  be  conveniently  quarried,  and  in  the  early  history  of  the  city  it  was  about 
the  only  source  of  supply  for  all  purposes  of  stone  construction,  as  may  be  seen  by  an  examination  of  such  of  the 
structures  of  the  last  century  and  of  the  early  part  of  the  seventeenth  century  as  are  yet  standing. 

The  following  are  among  the  buildings  having  foundations  of  the  Schuylkill  gneiss.  The  house  in  Letitia  court, 
built  by  order  of  William  Penn,  about  1682,  the  oldest  house  in  Pennsylvania,  and  said  to  be  the  first  built  -nithin 
the  limits  of  the  city ;  Old  Swedes'  church,  built  iu  1698,  by  settlers  from  Sweden,  and  presided  over  for  one  hundred 
and  thirty  years  by  pastors  sent  by  the  court  of  Stockholm ;  Cai^ienter's  hall,  built  in  1770,  and  in  which  the  first 
Continental  Congress  assembled  in  1774;  Independence  hall,  where  the  Declaration  of  Independence  was  signed 
July  4,  1776 ;  Christ  church  on  Second  street,  built  in  1727,  and  numerous  old  fashioned  and  now  dilapidated  brick 
buildings  on  Second  street  and  vicinity,  which  was  in  ante-Revolutionary  days  the  business  and  fashionable  part 
of  the  city. 

Although  in  this  locality  brick  seems  to  have  been  the  favorite  material  for  superstructures  of  the  more  pretentious 
buildings  in  early  times,  in  the  more  northern  portions,  where  the  gneiss  was  at  hand  in  inexhaustible  quantities 
houses  were  built  entirely  of  this  material.  Such  parts  of  the  original  walls  of  the  Belmont  mansion,  built  in  1742 
in  Fairmount  park,  as  are  yet  standing,  are  of  the  Schuylkill  gneiss.  The  Mount  Pleasant  mansion,  so  rich  in  historic 
associations,  situated  on  the  opposite  side  of  the  Schuylkill  from  Belmont,  is  built  of  rectangular  blocks  of  the 
gneiss.  It  is  the  variety  which  contains  considerable  feldspar  in  its  composition,  and  the  surface  of  tlie  stone  where 
exposed  to  the  atmosphere  seems  inclined  to  roughen  and  crumble  because  of  the  decomposition  of  that  ingredient. 
The  walls  are  covered  with  a  heavy  coat  of  paint,  which  proves  to  be  quite  a  valuable  protection  against  the 
decomposiug  influence  of  the  atmosphere.  This  house  was  built  about  the  middle  of  the  last  century  by  Captain 
John  McPherson,  and  it  was  purchased  and  occupied  by  Benedict  Arnold  while  he  was  military  governor  of 
Philadelphia  during  the  Revolution. 

The  house  of  John  Penn,  built  in  1785,  and  still  to  be  seen  iu  the  Zoological  Gardens,  is  of  this  material  and  is 
also  protected  by  a  coat  of  paint.  The  effectiveness  of  paint  in  protecting  the  variety  of  this  gneiss,  which  contains 
considerable  of  the  vulnerable  feldspar  in  its  composition,  may  also  be  seen  iu  the  portions  of  the  foundations  of 
Christ  church  which  are  above  ground.  In  places  where  it  has  beeu  abraded  the  roughening  and  crumbling  process 
is  going  ou,  while  the  parts  covered  by  paint  remain  intact. 

In  Germantown,  now  a  suburb  of  Philadelphia,  the  Dutch  settlers  from  the  first  constructed  their  houses  of 
the  gneiss  which  underlies  the  locality.  Colonel  Timothy  Pickering,  who  was  present  at  the  battle  of  Germantown, 
writes  that  most  of  the  houses  standing  there  at  that  time  were  of  stone.  Chief  Justice  Benjamin  Chew's  .stone  house, 
Clivedon,  which  is  at  present  occupied  by  his  descendants,  and  is  in  a  good  state  of  preservation,  was  assaulted  by 
the  light  artillery  of  the  Americans  during  the  battle  for  the  purpose  of  dislodging  several  companies  of  British 
who  had.  taken  refuge  there,  but  the  masonry  proved  so  solid  that  no  impression  was  made  except  to  break  the 
windows  and  doors  and  destroy  the  statuai-y  in  the  inclosed  grounds. 

The  Woodlands,  once  a  private  residence  occupied  by  the  Ilamiltou  family,  built  of  rough  blocks  of  the 
Schuylkill  gneiss  about  the  time  of  the  Revolution,  still  stands  in  Woodlands  cemetery.  The  high  massive  walls 
and  imposing  front  of  the  Eastern  penitentiary  are  built  of  the  same  material ;  also  a  number  of  churches  in  the 
central  and  northern  portions  of  the  city.  This  material  is  generally  very  distinctly  stratified,  the  plates  of  mica 
showing  quite  plainly  the  parallel  arrangement;  but  iu  the  older  buildings  where  the  stone  was  used,  it  was  laid 
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lap  by  tho  masons  iiuliscriiiiinati'l.v,  apparently  to  suit  their  convenience,  much  of  it  being  set  on  edf,'e.  This  is 
partieiihirly  notiixnibU^  in  tlie  foundation  walls  of  the  Old  Swedes'  church.  The  stono  seems  to  bear  this  treatment 
of  sottin"'  on  edge  unusually  well,  showing  but  little  disposition  to  scale  oil",  and  tlie  practice  still  continues  to  some 
extent,  a's  was  noticed  in  buildings  of  recent  date,  particularly  in  the  case  of  the  buildings  of  the  university  of 
Pennsylvania,  tho  foundations  and  basement  stories  of  which  are  built  of  the  gneiss.  The  treatment  of  setting  on 
edge  detracts' something  from  the  solidity  and  durability  of  a  wall.  Stratified  rocks  where  used  as  building  stone 
should  171  variably  be  laid  the  be<l  way. 

An  examination  of  many  pretentious  buildings  of  stone  in  this  city  shows  that  this  important  principle  even 
now  is  often  disregarded,  sometinuis  in  the  case  of  stones  least  cai)able  of  withstanding  such  tn^atmont.  In  one 
instance  a  huge  rectangular  block  of  brownstone  serving  as  the  base  of  a  fine  Corinthian  column  (i  feet  in  diameter 
was  observed  to  bo  set  on  edge  and  already  much  defaced  by  the  spalling  oft"  of  the  stone  in  thick  slices.  If  the 
same  block  had  been  set  the  bed  way,  which  it  would  seem  could  have  been  done  quite  as  conveniently,  no  such 
iniurious  consequences  would  have  resulted.  Many  of  the  stones  used  here  for  building  purposes  when  set  on  edge 
will  stand  considerably  less  compression  than  where  set  bed  way,  as  is  demonstrated  by  crushing  tests. 

Pennsylvania  marble.— The  next  source  from  which  Philadelphia  early  began  to  draw  building  material 
was  tho  nuirble  in  the  limestone  basin  of  Montgomery  county.  This  is  a  narrow  isolated  strip  of  what  is  called  by 
Eogers  the  Auroral  limestone,  the  Siluro-Cambrian  limestone  of  Professor  Lesley  in  the  lieporU  of  the  Second 
OeoUgicnl  Sitririj  of  Pennsylvania,  and  which  is  so  important  a  feature  farther  to  the  northward  in  the  Kittatiuny  or 
Cumberland  valley.  This  material  appears  to  have  been  first  quarried  by  Daniel  Hitner,  about  the  time  of  the 
Eevolution,  or  shortly  afterward,  (o)  and  from  its  close  proximity  to  the  city  and  its  superiority  in  point  of  beauty 
to  the  Schuylkill  gneiss,  which  had  been  the  principal  source  of  supply  to  builders  up  to  this  time,  its  use  steadily 
increased  from  the  first.  Until  1825  it  was  transported  to  the  city  by  teams,  but  about  this  time  the  completion  of 
the  Schuylkill  canal  afforded  superior  means  of  transportation  and  gave  a  great  impulse  to  the  use  of  this  marble 
for  building  purposes  in  Philadelphia.  In  many  jiarts  of  the  city  at  the  present  time  block  after  block  may  be  seen 
having  window  caps  and  sills,  and  in  many  cases  base  courses  and  steps  of  this  material.  Of  late  years,  however, 
New  England  marble  is  also  largely  used  for  these  purposes. 

The  Montgomery  County  marble  is  distinguished  from  the  other  marbles  in  use  here  by  its  bluish  color  and 
coarser  texture,  the  peculiarities  of  appearance  being  such  as  to  make  it  easily  recognizable  after  being  once  observed. 
It  continued  to  be  the  only  material  used  in  the  better  class  of  stone  construction  from  the  time  of  its  introduction 
to  about  1840,  when  a  new  era  was  entered  upon  by  the  gradual  introduction  of  brownstone,  granites,  and  marbles 
from  more  distant  points.  During  its  reign  of  popularity  many  fine  public  buildings  were  constructed  of  it,  among 
which  are  the  Girard  bank,  built  in  1798,  the  custom-house  in  1819,  United  States  mint  in  1829,  naval  asylum  in 
1830,  Merchants'  exchange  in  1832,  and  Girard  college,  beguu  in  1833.  The  sarcophagi  in  which  rest  the  bodies 
of  George  and  Martha  Washington,  at  Mount  Vernon,  were  wrought  of  this  marble.  A  sarcophagus  for  Henry 
Clay,  of  Kentucky,  is  also  said  to  have  been  made  of  it.  Its  reputation  for  durability  is  of  the  highest,  but  the 
superiority  in  point  of  beauty  of  the  marbles  from  Vermont  and  Massachusetts  and  the  Italian  marble  excludes 
it  from  the  highest  class  of  architecture,  though  it  is  now  extensively  used  Iti  that  large  class  of  stone-work  wherein 
beauty  is  a  secondary  consideration,  as  for  coping,  inclosures,  bases  of  monuments,  and  all  the  less  ornamental  class 
of  work  in  cemeteries.  Monuments  are  also  frequently  made  of  it,  and  in  point  of  durability  they  often  prove  equal 
or  superior  to  those  made  of  the  finer  marbles. 

Of  the  buildings  constructed  of  Pennsylvania  marble,  the  main  Girard  College  building  is  by  far  the  most 
considerable.  This  structure,  well  known  as  one  of  the  finest  specimens  of  Corinthian  architecture  in  the  world,  is 
of  Montgomery  County  marble,  except  the  columns,  bases  of  columns  and  architraves,  which  are  of  marble  from 
Egremont,  Massachusetts.  There  is  much  connected  with  this  building  calculated  to  ofier  a  profitable  subject  for 
study  to  all  who  are  interested  in  stone  construction.  The  wide  portico,  extending  entirely  around  the  building, 
and  supported  by  massive  fluted  columns,  protects  the  outer  walls  entirely  from  wet,  thus  leaving  scarcely  any  ])art 
of  the  building  exposed  to  the  destructive  elements,  excepting  the  marble  roof  and  the  outer  steps,  parts  readily  ' 
replaced  when  they  have  yielded  to  the  efl'ects  of  time.  No  combustible  material  enters  into  its  construction  nor 
into  that  of  any  of  the  accessory  buildings  designed  for  the  accommodation  of  its  pupils,  and  the  ample  grounds 
with  which  it  is  surrounded  secure  it  from  any  injurious  efl'ects  that  might  arise  from  the  burning  of  adjacent 
buildings. 

Since  tho  transportation  lacilities  by  rail  and  water  have  enabled  builders  to  choose  their  materials  Iron)  a 
wide  list,  fashi<m  seems  to  have  dominated  here  to  such  an  extent,  as  to  private  residences  especially,  that  jiarticular 
building  stones  have  had  their  periods  of  popularity,  some  longer,  and  some  shorter,  when  they  were  used  for  the 
better  class  of  work  to  the  partial  exclusion  of  other  stones. 

a  Vol.  I,  First  Geological  Survey  of  Pennsylvania. 
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The  following  list  of  some  of  the  most  important  buildiugs,  with  the  dates  or  approximate  dates  of  construetion, 
will  give  a  general  idea  of  the  time  of  introduction  as  well  as  of  the  periods  of  greatest  popularity*  of  each  of  the 
principal  building  stones  that  have  been  in  use  here  from  the  first  settlement  of  the  cit^'  ap  to  the  present  time : 


Sohnylkill  gneiss. 


Pennsylvania  (Montgomery  county)  marble. 


Granite  from— 

Qnincy,  Massachusetts... 
Cape  Ann,  Massachusetts 
Qaincy,  Massacbosetta... 


Cape  Ann,  Massaobnsetts. 
Quincy,  Maasachuaetta... 


Cape  Ann  and  Fos  island,  Maine. 

Concord,  New  Hampshire 

Westerly.  Rhode  Island 

Concord  and  Kichmond 

Cape  Ann  and  Quincy 

Dix  island  and  Richmond 

Connecticat  brownstone 


Name  of  bnilding. 


Fenn  (Letitia)  mansion  (foundation) 

Old  Swedes'  churclv  (foundation) 

Christ  church  (foundation) 

Old  state-house  (foundation) 

Belmont  mansion 

Motint  Pleasant  mansion 

Church,  Saint  Jamea  of  Kingsessing 

Mennonite  church 

Chew  bouse,  or  Clivedon 

Carpenter's  hall  (foondation) 

Woodlands  mansion 

Solitude 

Eastern  penitentiary , 

Seminary  of  Saint  Vincent  de  Paul 

Girard  bank 

United  Statea  rostom-honse 

United  States  mint 

United  States  naval  asylum 

Merchant's  exchange 

Girard  college 

Moyamensing  prison 

Woodlands  Cemetery  gateway 

S waim's  building,  Chestnut  street 

Elliot's  building,  Chestnut  street 

Leland's  building.  Chestnut  street 

Jayue's  building,  Chestnut  street 

Dunbar's  building,  Chestnut  street 

Mellor  &,  Williamson's  building,  Chestnut  street 

Jay ne's  building,  Third  street 

Leland's  building,  Third  street 

Cope  &  Co.  's  boildiug,  Market  street 

Thurlow  Hughes  &  Co.,  Fifth  street 

Commercial  bank 

Philadelphia  National  bank 

Ameiican  Sunday-School  Union 

First  National  bank 

Provident  Life  and  Trust  building 

Manufacturers'  bank , 

French,  Richards  &;  Co.'s  building 

Pennsylvania  Life  and  Trust  Company  bnilding 

Pennsylvania  Railroad  offices 

New  Masonic  temple  (the  porch  is  of  Quincy  granite) 

Presbyterian  Board  of  Publication 

New  York  Mutual  Life  Insurance  building , 

Memorial  hall 

Ridge  way  library 

New  post-office 

Moyamensing  prison  (east  front) 

SS.  Peter  and  Paul's  Catholic  cathedral  (front) 

Saint  Mark's  P.  E.  church 

Bank  of  Commerce 

Bank  of  North  America 

Girard  hotel 

Old  Maaonic  temple 

Academy  of  Music  (trimmings) 

Holy  Trinity  Episcopal  church 

First  Baptist  church 

Saint  Clement's  P.  E.  church 

Fifth  Baptist  church 

Union  League  house  (trimmings) 

Harrison  private  residence .. 

Sharpless  Brothers'  block 

Strawbridge  &.  Clothier  block 

Continental  hotel 


1682 
1698 
1727 
1732 
1742 
1760 
1762 
1770 
1770 
1770 
1775 
1785 
1823 
1876 
1798 
1819 
1829 
1830 
1832 
1833 

1835 

1850 
1850-'60 
1850-'60 
1850-'60 
1850-'60 
1850-'60 
lS50-'60 
1850-60 
1850-'60 
1850-'60 
1850-'60 
1850-'60 
1850-'60 
1850-'60 
1865 
1865 


1870 
1870 
1872 
1873 
1875 
1876 
1876 
Unfinished. 
1835 
1846 
1&49 
1850 
1850 
1850 
1853 
1855 
1857 
1857 
1859 
1863 
18&1 
1851 
1858 
1860 
1860 
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Namo  of  building. 


Marble  iVom — 

Lee,  MassacUusotts Parmers'  and  Moobanics'  bank 

Vormont \    Harrah  private  residence 

Third  National  bank 

'    Homer  &.  CoUady  block  

Loe.  Massacbuaetta ^    Dr.  Javno's  private  residence 

Vonuont I    Haffloigh's  building 

I    AVhite's  building,  corner  Twelftb  and  Chestnut  streets 

Vermont  and  Leo,  Massachusetts Fidelity  block 

Vermont '    G.  "W.  Childs'  private  residence 

Lee,  Massachusetts |    Pbiladolphiii  Trust  and  Safe  Deposit. 

Vermont Sainl  George's  hall  {except  front) 

Baker  buildint:  

Lee,  Massachusetts I    Now  city  buildings 

Serpentine,  Chester  county |    Beth  Eden  church 

1     University  of  Pennsylvania 

;    Memorial  Baptist  church 

Holy  Communion  church  

I    Girls'  noffoal  school 

Academy  of  Natural  Sciences 

Oliio  sandstone ■• .  - !    Young  Men's  Christian  Association 

I    Academy  of  Fine  Arts  (trimmings) 

'    EfiSidence  of  Bloomfield  Moore 

Girls'  normal  school  (trimmings) 

Academy  of  Natural  Sciences  (trimmings) 

Second  Reformed  Episcopal  church 

Horticultural  ball  (trimmings) 

New  city  building  (trimmings) 

Saint  Agatha's  church,  Koman  Catholic  (partly) 

Saint  Luke's  Episcopal  church  (partly) 

Academy  of  Fine  Art^  (basement) 

Holy  Communion  church  (trimmings) 

Academy  of  Natural  Sciences  (basement) 

Philadelphia  library  ( trimmings)  

Building  corner  Fourth  and  Chestnut  (trimmings) 
Building  comer  Third  and  Walnut  (trimmings) 
Building  comer  Fifth  and  "Walnut  (tr 
Building  corner  Twenty-second  and  "Walnut  (trimmings) 
Building  comer  Eighteenth  and  Spruce  (trimmings) 


Hummellstown,  Pennsylvania,  brownstone. 


Geanite.— The  Moyamensiug  prison,  built  (1835)  in  gothic  castle  style,  principally  of  Quincy  granite,  was 
probably  the  first  building  in  Pbilailelpbia  in  which  granite  was  used.  There  is  a  streak  of  rust  on  the  outside  of 
the  wall  running  down  from  each  embrasure  of  the  battlement,  caused  apparently  by  the  streams  of  water 
directed  through  these  openings  in  rainy  weather.  Parts  of  the  wall  protected  from  the  streams  of  water  retain 
their  original  color,  a  little  dulled  by  time. 

Among  the  most  notable  buildings  of  granite  in  Philadelphia  are: 

The  new  Masonic  temple,  Xormau  style  of  architecture,  said  to  be  the  finest  structure  belonging  to  the  order  in 
the  world.    The  porch  is  a  very  elaborate  and  ornate  piece  of  work  of  Quincy  granite. 

The  Ridgewaj'  Library,  Grc^cian  architecture,  situated  in  the  center  of  ample  grounds  so  as  to  be  protected  from 
injury  by  the  burning  of  adjacent  buildings — an  advantage  not  possessed  by  some  of  the  fine  structures  of  granite 
here. 

Memorial  hall,  erected  to  commemorate  the  one  hundredth  anniversary  of  the  independence  of  the  United 
States,  is  of  the  modern  renaissance  style  of  architecture,  and  cost  $1,.500,000;  it  has  also  extensive  grounds 
surrounding  it  in  Fairmount  park. 

The  new  post-oflBce  building  on  Cliestnut  street,  a  most  beautiful  structure  of  the  French  renaissance  style,  is 
approaching  completion,  and  will  cost  when  finished  about  $l,00(),00t». 

The  particular  kinds  of  granite  from  which  the  buildings  above  mentioned  are  constructed  are  given  in  a  list  of 
the  granite  buildings.  Cape  Ann  and  Quincy  are  the  kinds  of  granite  most  used  in  Philadelphia  for  general  building 
purposes — the  (Jnincy,  which  takes  a  suiterior  polish,  for  the  more  ornamental  work,  and  the  Cape  Ann  for  rougher 
work. 

Tlu^  |)()lished  red-granil(^  (■olninns  in  IIk^  fronts  of  many  of  the  business  and  ])nblic  buildings  arc  mostly  of  Bay 
of  Fundy  granite;  Maine,  Quincy  ])ink,  and  Aberdeen  Scotch  granite  being  also  used  to  some  extent  for  the  same 
pur])ose.  Tlie  blnish-gray  i)olished  columns  are  of  Quincy  granite.  Concord,  New  Hampshire:  Westerly,  Khodo 
Islaiul ;  Dix  island,  ]\Iaine :  Richmond,  Virginia,  and  other  iioints  have  also  furnished  consid(>ral)le  of  that  material 
for  general  building  purposes  in  Philadelphia. 
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Connecticut  brownstone. — That  poi-tiou  of  the  Philadelphia  County  prison  formerly  used  for  the  debtors' 
department  was  built  about  1S35,  of  Connecticut  brownstone,  and  is  among-  the  first,  if  not  the  very  first,  instance 
of  its  use  as  a  building  material  in  Philadelphia.  The  nature  of  the  stone  seems  to  have  been  but  little  understood 
by  the  builders,  as  the  blocks  are  nearly  all  set  on  edge,  evidently  for  the  puri)ose  of  making  the  material  "  go  " 
as  far  as  possible,  as  well  as  to  facilitate  the  dressing.  The  blocks  are  exfoliating  and  separating  into  layers. 
Occavsional  blocks  set  the  bedway  are  still  sound.  Experienced  builders  here  say  that  this  stoue  should  be 
quarried  before  the  winter,  so  that  it  may  receive  a  certain  seasoning,  in  order  that  the  frost  acting  on  the  natural 
dampness  within  a  block  on  being  first  quarried  may  not  disintegrate  it.  In  the  old  Masonic  temple.  Chestnut 
street,  built  of  Connecticut  brownstone  in  1853,  the  rather  slender  carved  ornamentation  of  the  cathedral  style 
of  architecture  at  the  top  of  its  front  had  to  be  removed  on  account  of  its  falling  oif  piece  by  piece.  This 
disintegration  was  probably  due  to  the  exposed  position  at  the  top  of  a  high  building  and  to  the  slender  character 
of  the  work. 

The  princii)al  use  of  this  stone  here  has  been  for  fronts  of  i)rivate  residences,  three-fifths  or  more  of  the  fine 
stone  fronts  of  private  residences  on  Walnut,  Chestnut,  Spruce,  and  other  principal  streets  being  of  this  material 
One  of  its  most  noticeable  characteristics  is  the  fresh,  new  appearance  which  it  always  retains,  and  in  buildings  here, 
where  the  material  has  been  handled  properly,  it  has  shown  itself  to  be  substantial  and  dm-able.  It  is  estimated 
that,  including  the  Trenton,  New  Jersey,  and  the  Yardleyville  and  Hummelstown,  Pennsylvania,  with  the  Connecticut 
brownstone,  the  geological  formation  to  which  they  all  belong  (generally  ascribed  to  the  Triassic  period),  has 
furnished  the  material  for  about  one-fourth  of  the  whole  number  of  stone  buildiugs  now  standing  in  Philadelphia. 
The  materials  from  this  formation  quarried  at  the  different  places  above  mentioned,  and  used  in  Philadelphia, 
though  having  some  characteristics  in  common,  are  widely  different  in  some  respects.  The  Connecticut  stone  is  of 
a  lively  and  pleasing  reddish-brown  color ;  that  from  Trenton,  Xew  Jersey,  and  Yardleyville,  Pennsylvania,  known 
as  the  Trenton  brownstone,  is  of  a  dull,  grayish-brown  color,  and  the  Hummelstowu  stone  a  peculiar  bluish-brown. 
The  Trenton  brownstone  has  been  much  used  here  for  rubble  work  in  the  walls  of  school  buildings  and  churches, 
and  for  foundations.    The  facility  with  which  it  is  transported  by  water  down  the  Delaware  favors  its  use. 

The  Hummelstown  brownstone,  the  hardest  and  most  compact  of  all  these  brownstones,  has  been  introduced 
here  within  the  last  fifteen  years,  and  is  used  principally  for  trimmings  in  buildings  of  other  stones  and  in  brick 
buildings,  giving  a  very  pleasing  effect.  This  stone  as  yet  shows  no  evidence  of  disintegration  in  any  of  the  buildings 
in  -which  it  has  been  used,  and  has  the  reputation  here  of  being  quite  substantial  and  durable. 

Vermont  and  Massachusetts  marble. — Though  many  of  the  more  pretentious  public  edifices  in  this  city 
were  constructed  before  the  introduction  of  the  New  England  marbles,  the  most  considerable  of  them  all,  the  new 
city  building  now  in  course  of  construction,  is  of  Lee,  Massachusetts,  marble,  similar  to  that  in  the  wings  of  the 
Capitol  at  Washington.  Pennsylvania  marble  is  used  in  some  of  its  inner  arched  passage-ways,  Ohio  sandstone 
for  some  of  its  trimmings.  Bay  of  Fundy  red  and  Quincy  gTanite  for  polished  columns,  and  Eichmond  granite  for 
foundation  walls.    It  is  estimated  that  the  cost  of  this  building  when  completed  will  be  $10,000,000. 

The  Fidelity  block.  Baptist  Publication  Society's  building.  Third  National  bank,  private  residence  of  G.  W. 
Childs,  esq.,  that  of  Dr.  Jayne,  the  Philadelphia  Trust  and  Safe  Deposit  building,  Guy's  hotel,  and  many  other 
equally  fine  buildings,  have  been  constructed  of  the  Vermont  and  the  Lee,  Massachusetts,  marbles  during  the  last 
twenty  years.  Quite  a  large  proportion  of  the  Vermont  marble  used  here  is  for  trimmings  of  houses  and  for 
monumental  and  other  cemetery  work. 

Ohio  stone. — Ohio  stone,  as  it  is  called  here,  quarried  in  the  Berea  grit  of  the  sub-Carboniferous  period,  at 
Amherst,  Berea,  and  other  places  in  northern  Ohio,  has  been  much  used  in  Philadelphia  for  fronts  of  private 
residences  and  for  trimmings  and  ornamental  work.  The  Young  Men's  Christian  Association  building,  the  Second 
Eeformed  Episcopal  church,  pyramid  of  the  Gardel  monument  in  Mount  Vernon  cemetery,  and  canopy  over  the 
soldiers'  monument  at  Girard  college  are  some  of  the  structures  of  the  Ohio  stone  in  Philadelphia. 

Chester  County  serpentine. — The  green  serpentine  of  Chester  county,  Pennsylvania,  was  quite  popular 
in  Philadelphia  a  few  years  back,  and  was  extensively  used  in  the  construction  of  churches,  school  buildings,  and 
private  residences,  especially  in  West  Philadelphia.  It  is  proving  here  to  be  substantial  and  durable,  but  there  is 
much  difference  of  taste  concerning  its  color  and  general  appearance.  It  is  customary  to  trim  buildings  of  the 
serpentine  with  brownstone,  Ohio,  and  other  building-stones.  The  buildings  of  the  university  of  Pennsylvania 
are  the  most  extensive  constructed  of  this  stone. 

Foreign  building  stones. — Foreign  building-stones  have  not  been  used  in  Philadelphia  for  outside  work 
except  in  rare  instances.  There  is  a  front  on  Walnut  street  of  red  sandstone  from  Carlisle,  England,  and  colored 
,f[talian,  Lisbon,  German,  and  other  foreign  marbles  have  been  used  slightly  for  inside  ornamental  work;  the 
principal  part  of  this  work,  however,  is  of  Tennessee  marble,  with  some  Lake  Champlain  marble.  Occasionally  a 
block  of  fine  statuary  marble  is  imported  from  Carrara,  Italy,  and  for  cemetery  work  the  Serivezzia  Italian  marble 
is  quite  extensively  xised,  though  it  has  been  rapidly  giving  place  to  the  Vermont  marbles. 

The  Pictou  .sandstone,  quarried  in  Nova  Scotia  and  New  Brunswick,  a  stoue  resembling  the  Ohio  very  much  in 
color,  is  not  at  present  nsed  in  Philadelphia,  though  a  number  of  business  houses  and  private  residences  were  built 
of  it  between  1850  and  1860. 
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Use  of  various  stones.— The  following  estimates  received  from  the  most  reliable  sources  accessible  show 
approximately  the  extent  to  which  some  of  the  principal  building  stones  have  been  used  in  Thiladelpliia  during 

^^^^'  Cnbiofeet. 

Granite ^O.W'O 

Marble 135.000 

Serpeutine  (Chester  county) .'iO.OOO 

Connecticut  brownstone 25,000 

Penusylvania  marble 25,000 

Italian  marble  (cemetery  work) 25,000 

Hummclstown  brownstone  21,000 

Ohio  sandstone 20,000 

The  following  are  estimates  of  the  amounts  of  some  of  the  principal  stones  used  for  paving,  rubble  work, 

foundations,  inside  ornamental  work,  etc.,  in  Philadelphia  dui-ing  1881 : 

North  River  blue-stone  (Pennsylvania  and  New  York),  used  for  sidewalk  paving square  feet..  1,000,000 

Conshohockou  limestone,  foundations  and  bridge  abutments cubic  feet..  200,000 

Schuylkill  gneiss,  foundations  and  rubble  work do 150,000 

Trenton  brownstone,  foundations  and  rnbble  work do 75,000 

Vermont  colored  marble,  inside  ornamental  work,  tiling,  etc... do 4,000 

Tennessee  marble,  inside  ornamental  work do 2, 500 

Of  the  10,518  stone  buildings,  including  those  with  stone  fronts,  within  the  present  limits  of  the  city,  it  is 
estimated  that  about  one-fifth  of  the  number  are  constructed  of  Schuylkill  gneiss ;  one-fifth  of  Penusylvania  and  New 
England  marble;  one-sixth  of  Connecticut  browustone ;  one-twelfth  of  Trenton  brownstone;  one  tenth  of  Chester 
County  serpentine;  one-tenth  or  less  of  granite;  and  the  remainder  of  Ohio  sandstone,  Hummelstown  brownstone, 
Pictou  sandstone,  and  a  few  others.  Owing,  however,  to  the  number  of  large  public  buildings,  such  as  the  Girard 
college,  new  city  hall,  cu.stom-house,  mint,  naval  asylum,  etc.,  in  which  marble  has  been  used,  and  to  the  custom 
of  trimming  brick  buildings  with  marble,  the  quantity  of  that  material  used  is  probably  much  greater  than  that  of 
any  of  the  others  mentioned. 

Granite  being  the  material  used  in  many  large  structures,  such  as  Memorial  hall,  new  post-otfice.  Masonic 
temi>le,  and  Ridgeway  library,  the  quantity  of  it  used  here  will  also  reach  a  high  figure. 

The  estimates  of  the  number  of  buildings  of  each  kind  of  stone,  though  carefully  made,  cannot  lay  any  claim 
to  accuracy,  but  it  is  believed  that  with  other  data  given  they  are  sufScieutly  close  to  give  a  good  general  idea  of 
the  extent  to  which  those  materials  have  been  used  for  purposes  of  construction  in  Philadelphia. 

Cemeteries. — For  the  better  class  of  monumental  and  other  cemetery  work  "Vermont  marble,  Italian  marble,  and 
granite  from  various  places  are  all  extensively  used  in  Philadelphia. 

The  use  of  granite  for  the  more  expensive  monuments  is  steadily  gaining  ground  ;  Quincy,  Cape  Ann,  Fox 
Island,  Hallowell,  Westerly,  and  Richmond  granites  are  some  of  the  stones  used. 

Montgomery  County  or  Pennsylvania  marble  is  extensively  used  for  bases,  curbing,  coping,  inclosures,  etc.,  and 
occasionally  for  monuments. 

Schuylkill  gneiss  is  used  to  some  extent  for  the  rougher  parts  of  the  cemetery  work.  Ohio  stone  and  Connecticut 
brownstone  are  used  in  a  few  instances  for  monumental  work. 

Among  the  most  notable  of  the  many  elegant  monuments  and  tombs  in  the  different  cemeteries  are :  The  Kane 
tomb  at  Laurel  Hill,  in  which  lies  the  body  of  the  celebrated  Arctic  explorer.  It  is  excavated  in  a  bed  of  the 
Schuylkill  gneiss  and  faced  with  massive  granite  blocks  in  Egyptian  style.  The  monument  to  T.  Buchanan  Read, 
at  Laurel  Hill,  a  polished  granite  monolith  30  feet  in  height;  the  Gardel  monument,  in  Mount  Vernon  cemetery, 
consisting  of  a  pyramid  of  Berea,  Ohio,  stone,  with  life-size  statuary,  executed  at  Bruxelles ;  the  Drexel  mausoleum, 
of  marble,  in  Woodlands  cemetery ;  granite  shaft  in  Woodlands  cemetery  to  Admiral  Charles  Stewart. 

In  the  church-yard  of  the  Old  Swedes'  church  the  first  tombstones  were  of  soap-stone  quarried  at  Wissahickon, 
on  the  Schuylkill,  a  short  distance  above  Philadelphia.  Several  of  these  stones  yet  remain,  bearing  dates  from  1708 
to  1773,  and  the  inscriptions  are  yet  quite  legible  in  most  instances,  while  many  of  the  inscriptions  on  the  marble 
stones  of  much  later  date  are  eftaced.  The  process  of  decay  in  the  case  of  the  old  marble  head-stones  appears  to 
be  by  the  dissolving  of  the  carbonate  of  lime  by  exposure  to  the  weather,  leaving  a  rough  surface,  caused  by  the 
projection  of  the  more  siliceous  particles,  which  finally  fall  oli';  the  process  is  repeated,  and  in  time  the  inscriptions 
are  effaced.  Some  of  the  fine  marble  monunuMital  work  of  late  years  in  the  new  cemeteries  is  protected  by  canopies 
of  stone. 

The  soap-stone  Avas  also  used  for  tombstones  in  the  yard  of  Christ  church  contemporaneously  with  its  use  in  the 
Old  Swedes'  church,  and  it  may  be  stated  that  the  same  material  was  used  for  stejis,  rritniiiings.  etc.,  until  the 
Pennsylvania  marble  was  introduced  lor  those  purposes  in  the  latter  part  of  the  last  century.  The  soap-stoiu^  was 
used  for  trimmings'in  Christ  (shurch,  the  old  state-house,  and  other  buildings  of  an  early  date.  It  is  soft  and  (>asily 
wrought,  but  is  of  unequal  hardness  on  account  of  having  lumi)s  of  imperfectly-crystallized  serpentine  in  its 
composition,  causing  it  to  wear  unequally,  hence  it  was  rejected  as  soon  as  the  better-adapted  Pennsylvania 
marble  came  into  use. 
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The  graves  of  Beiijiiiuiu  Franklin  ami  his  wife  Deborah,  in  Christ  Church  yard,  Arch  street,  have  a  plaiu 
horizontal  slab,  apparently  of  Ilitner's  white  Pennsylvania  marble,  bearing  simply  the  names  of  the  deceased.  The 
stone  is  undergoing  the  same  process  of  decay  as  the  other  old  marble  tombstones  before  described. 

Bridges. — The  Delaware  not  being  bridged  at  Philadelphia,  on  account  of  the  interference  it  would  offer  to 
na\igation,  the  bridge  work  is  confined  to  the  Schuylkill. 

In  Christian  Street  bridge  Cape  Ann  granite  is  used;  Girard  Avenue  bridge,  Maine  granite;  Fairmount  bridge, 
Fox  Island  granite ;  Pennsylvania  Railroad  bridge,  Girard  avenue,  partly  of  Trenton  brownstone — granite  and 
Schuylkill  gneiss  being  also  used.  Conshohocken  limestone.  Port  Deposit  stone,  and  Conewago  granite  (traj)  or 
itiabase)  from  near  Harrisburg  have  also  been  used  in  bridge  abutments.  The  Schuylkill  gneiss  was  the  first 
material  used  here  for  the  construction  of  bridge  abutments. 

Roofing. — Slate  for  rooting  is  quite  extensively  used  in  Philadelphia,  there  being  abundant  supplies  of  the 
material  within  easy  reach.  Lehigh  slate  from  Lehigh  and  Northampton  counties,  and  Peach  Bottom  slate  from 
York  county,  near  Mason  and  Dixon's  line,  are  extensively  used. 

The  Lehigh  slate  quarried  from  strata  of  Hudson  River  age  resting  on  the  Siluro-Cambrian  formation  of  the 
great  valley  known  in  different  parts  of  it  as  the  Kittatiuny,  Cumberland,  or  Shenandoah,  is  the  least  expensive 
and  most  extensively  used.  The  Peach  Bottom  slate  of  Archaean  age,  of  excellent  quality  as  roofing  slate,  is 
much  used  for  roofing  the  better  class  of  buildings. 

Street  paving. — On  the  24th  of  November,  1718,  the  common  council  resolved  that — 

Whereas  several  of  tlie  inhabit:iuts  of  the  city  have  voluatarily  goae  iuto  the  paving  of  ye  Keuuel  to  the  middle  of  the  streets  before 
their  respective  tenements  with  pebble-stone,  and  many  are  leveling  to  follow  their  example.  But  for  as  much  as  what  is  already  done 
is  very  much  damnified  by  the  excessive  weight  of  carriages,  and  will  be  every  day  more  and  more,  unless  some  means  are  speedily  taken 
to  prevent  the  same,  an  ordinance  is  brought  to  prevent  the  cartmen  and  others  their  carrying  such  excessive  loads. 

We  learn  that  the  first  regular  paving  of  a  street  was  due  to  au  accident.  A  man  on  horseback  being  mired  and 
thrown  from  his  horse,  breaking  his  leg,  a  subscription  was  raised  and  the  street  paved  with  pebbles  from  the 
river  bank.     In  1719  many  sidewalks  were  being  paved  with  brick,  and  the  cartway  with  cobblestone. 

In  1750  the  grand  jury  represented  the  great  need  of  paved  streets,  "  so  as  to  remedy  the  extreme  dirtiness 
and  miry  state  of  the  streets";  but  the  first  general  effort  worthy  of  mention  to  pave  the  streets  was  made  in 
1761-'62,  and  even  then  the  only  means  applied  to  the  purpose  was  that  produced  by  lotteries. 

The  extreme  inconvenience  of  unpaved  thoroughfares  was  much  felt  from  the  beginning,  and  such  old  records 
as  are  now  accessible  show  that  frequent  spasmodic  attempts  to  remedy  the  defect  were  made,  but  for  a  long  time 
little  was  done,  and  that  little  not  of  a  substantial  or  permanent  character. 

Some  of  the  streets  had  their  channels  or  gutters  in  the  middle.  In  cases  where  the  streets  were  elevated  and 
had  a  gutter  at  each  side,  they  were  defended  by  posts,  curbstones  not  having  yet  come  into  ase. 

The  first  curbstones  were  set  in  Water  .street,  from  High  street  (now  Market)  to  Arch  street,  about  1786-'88. 
They  were  of  the  Schuylkill  gneiss,  and  some  of  them  yet  remain,  though  in  a  much  worn  and  battered  condition. 

For  the  middle  of  the  street,  cobble-  and  rubble-stones  continued  to  be  about  tlie  only  material  used  until  1848, 
when  cubical  blocks  of  granite  having  an  edge  of  about  a  foot  began  to  be  introduced ;  Chestnut  street  in  front  of 
the  custom-house  and  post-oflice  was  paved  with  the  cubical  blocks  about  this  time.  For  some  years  these  large 
cubical  blocks  were  quite  popular  for  paving  pirrposes.  In  1852  an  ordinance  was  passed  requiring  owners  of  lots 
to  ser  heavy  granite  curbstones  between  the  sidewalk  and  street  where  ])aved  with  cubical  blocks. 

In  1854  the  mayor  was  authorized  to  expend  $50,000  in  paving  streets  with  the  cubical  blocks.  The  cubical- 
block  pavements,  though  uusurp'assed  in  regard  to  solidity  and  durability,  soon  came  to  be  objectionable,  since 
the  surfiice  of  the  large  blocks  wore  smooth,  and  hence  afforded  but  an  uncertain  foothold  for  horses.  This 
difficulty  was  sought  to  be  remedied  by  using  small  (Belgian)  blocks  4  inches  square,  and  a  secure  foothold  for 
horses  was  thus  obtained^  but  experience  soon  showed  that  with  a  width  of  about  4  inches  the  length  of  the 
block  might  be  increased  to  a  foot  or  more,  thus  securing  a  more  solid  pavement  without  sacrificing  any  other 
merit. 

Some  of  the  cubical-block  pavement,  so  much  of  which  was  laid  when  in  the  zenith  of  its  popularity,  about 
thirty  years  ago,  still  remains  in  Chestnut  and  some  other  principal  streets. 

The  following  statistics  were  obtained  at  the  oflice  of  the  commissioner  of  highways  and  from  other  reliable 
sources : 

Number  of  miles  of  paved  streets  in  Philadelphia 900 

Number  of  miles  of  uupaved  streets  in  Philadelphia 1, 100 

Xumber  of  miles  of  granite-block  pavement 50 

Xumljer  of  miles  of  cubical,  Belgian,  etc.  (estimated) 2 

Number  of  miles  of  cobble-stone  pavement  (estimated) 600 

Number  of  miles  of  rubble-stone  pavement  (estimated) 248 

Number  of  miles  of  pavemeut  of  Cape  Ann  granite  (estimated) 44 

Number  of  miles  of  pavement  of  Richmond  granite  (estimated) 3 

Number  of  miles  of  pavemeut  of  Port  Deposit  gneiss,  Schuylkill  gneiss,  Jersey  City  trap,  North  River  bine-stone, 

etc.  (estimated) 5 

It  will  be  seen  by  the  above  statistics  that  cape  Ann,  Massachusetts,  is  the  main  source  of  supply  for  granite 
blocks.     The  blocks  are  shaped  at  the  quarry  and  shipped  here  by  water. 
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Each  of  the  principal  stroot  railways,  by  a  late  ordinance,  is  required  to  pave  with  granite  blocks  one  mile  of 
the  street  through  which  it  runs;  and  this  is  the  style  of  pavement  now  preferred. 

The  standard  size  of  this  block,  12  by  t  by  (»  inches  deep,  is  not  riy:idly  adhered  to  with  regard  to  the  length, 
the  blocks  generally  varying  from  8  to  1-t  inches  in  length.  ]']xperiencc  lias  shown  that  if  tlie  width  be  kept  at 
about  i  inches  and  the  block  laid  crosswise  of  the  street,  a  suiliciently  good  foothold  is  secured  for  horses,  even 
though  the  length  should  vary  considcM-ably.  The  practice  here  is  to  have  the  block  about  4  inches  wide,  from  8 
inches  upward  in  length,  and  (!  or  7  inches  in  depth;  blocks  of  these  dimensions  laid  on  a  Ixid  of  gravel  seem  to 
give  the  most  satisfactory  results. 

iSidetcalk 2}(tving. — The  sidewalk  paving  is  left  to  private  enterprise,  each  owner  of  a  lot  pa\ing  the  sidewalks 
opposite  to  it  according  to  circumstances.  Binck  is  the  main  dependence  for  this  purpose,  though  North  River  blue- 
stone  is  used  almost  exclusively  for  tlie  better  class  of  sidewalk  paving.  The  North  River  Idue-stouo  is  now 
obtained,  not  only  from  Ulster  county,  New  York,  and  neighboring  districts  on  the  Uudson,  but  from  Pike  county, 
Pennsylvania,  where  beds  of  flagging  of  the  same  formation,  and  equally  well  adapted  to  the  purpose,  have  lately 
been  developed. 

The  North  River  blue-stone  has  the  reputation  here  of  being  perfectly  adapted  to  the  purpose  of  sidewalk  paving. 
It  is  readily  quarried  in  flags  of  the  reipiired  thickness;  the  surface  is  even,  the  material  so  hard  that  there  is  no 
percei)tible  yielding  to  foot-wear,  and  there  is  a  peculiar  grit  that  prevents  the  surface  from  becoming  slippery.  It 
is  estimated  that  there  are  100  miles  of  stone  sidewalk  paving  in  the  city,  the  greater  part  of  which  is  of  this 
stone,  which  was  introduced  here  as  early  as  18.15,  or  thereabout.  During  1881  about  1,000,000  square  feet  of 
North  River  blue-.stone  was  used  in  Philadelphia  for  sidewalk  paving,  and  thicker  layers  of  the  material  are  used  to 
some  extent  for  trimmings  of  houses.  The  estimate  given  includes  stone  brought  both  from  the  New  York  quarries 
and  from  those  near  Pond  Eddy  and  Shohola,  in  Pike  county,  Pennsylvania. 

The  sidewalks  in  front  of  some  of  the  larger  business  houses  on  Chestnut  street  are  iiaved  with  large  flags  of 
Cape  Ann,  Richmond,  and  other  granites,  which  flags  serve  al.so  as  vault  covers.  It  is  found  necessary  to  "ridge" 
the  granite  flags,  as  otherwise  they  become  so  slippery  as  to  afford  but  an  insecure  foothold  for  pedestrians. 

Slate  from  Lehigh  county,  Pennsylvania,  has  also  been  made  use  of  to  some  extent  for  sidewalk  paving.  A 
good  example  of  its  conduct  when  used  for  flagging  is  seen  in  front  of  Independence  hall,  where  the  material  is 
iised.  Such  parts  of  the  pavement  as  remain  whole  have  a  very  even  surface ;  but  the  slates,  being  laminated  or  in 
layers  adhering  together,  are  rapidlj'  shelling  or  separating  into  thin  plates  by  the  action  of  water  and  frost. 

The  Wyoming  blue-stone  is  also  used  for  sidewalk  jjaving  to  a  limited  extent,  but  the  flags  from  the  upper  layers 
of  these  quarries  are  generally  laminated,  and,  like  the  Lehigh  slate,  are  disintegrated  by  water  and  frost,  though 
the  lower  layers  furnish  material  free  from  this  objection,  and  which  is  in  every  way  excellently  adapted  to  the 
purpose  of  paving.  The  best  curbstones  in  use  hei'e  are  of  granite  about  8  inches  wide,  2  feet  deep,  and  from  6 
to  10  feet  and  upward  in  length. 

Asphalt  is  but  little  used  for  paving  in  Philadelphia,  and  is  mostly  confined  to  some  walks  in  Fairmouut  park, 
and  a  few  small  areas  laid  by  private  individuals. 

PITTSBURGH,  PENNSYLVANIA. 

Several  important  buildings  were  constructed  of  the  local  stone  (Morgantown  sandstone  of  the  Second  Geological 
Survey  of  Pennsyhmnia),  quarried  within  the  limits  of  Pittsburgh,  before  its  destructible  nature  was  understood.  The 
stone  in  all  these  buildings  is  being  rapidly  disintegrated  by  the  action  of  the  atmosphere.  The  native  stone, 
however,  in  the  construction  of  by  far  the  greater  part  of  the  cellar  and  other  underground  work,  is  still  used,  and 
is  thought  to  be  durable  when  protected  from  the  atmosphere. 

Sandstone  from  Baden,  Beaver  county,  Pennsylvania,  a  material  easily  dressed  and  durable,  is  largely  employed 
for  foundations,  caps,  sills,  etc.  The  color  of  this  stone  is  locally  called  "pepper  and  salt",  owing  to  the  presence 
of  little  brown  specks  of  iron  oxide  throughout  it.  This  characteristic  renders  it  readily  distinguishable  from  other 
Beaver  County  stones ;  its  texture  is  rather  coarse.  Sandstone  from  Homewood,  in  the  same  county,  is  largely 
used  for  bridge  abutments  and  for  other  rough  building  purposes.  It  is  hard  to  dress,  and  hence  is  not  a  favorite 
where  fine  work  is  required.  It  is  a  durable  stone,  resisting  the  action  of  the  atmosphere  quite  well.  The  Homewood 
.sandstone  is  a  well-known  horizon  of  the  Lower  Coal  Measures. 

The  quarries  at  Freeport,  Pennsylvania,  which  formerly  furnished  considerable  building  stone  at  Pittsburgh, 
are  not  operated  at  present;  however,  near  the  last-named  i)lacc,  at  Lucesco,  Westmoreland  tjouuty,  there  is  a 
quarry  which  is  beginning  to  furnish  some  stone  for  cellars  and  foundations  at  Pittsburgh.  Some  of  the  street 
paving  stone  and  most  of  the  sidewalk  (laving  stone  is  brought  from  flag  quarries  on  the  Monongahola  river,  in 
Allegheny  and  Fayette  counties.  It  is  a  very  hard  bluish-colored  material,  which  comes  out  in  convenient  shape 
for  flagging,  and  resists  quite  well  the  kind  of  wear  to  which  it  is  subjected.  One  of  the  principal  sources  of  paving 
blociks  is  Banning's  quarry,  near  Connellsville,  I"'ayette  county.  One  or  two  churches  and  business  blocks  are 
built  of  Massillon  sandstone,  which  is  used  to  a  considerable  extent  lor  liner  grades  of  work. 
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The  Smithflold  Street  German  cliurcli,  eoustructed  of  Miissillun  siiudstoue,  shows  sifjns  of  cruiiibliDg  iu  cue  or 
two  pUices.  This  church  was  eoustructed  with  two  disconueeted  walls  side  by  side;  the  outside  oue  very  thi*i  aud 
with  many  of  the  stones  on  edge,  the  inside  one  undressed  and  carelessly  put  up.  This  is  but  one  of  many  instances 
in  which  a  stone  sutlers  by  being  improperly  handled  rather  than  through  defects  in  the  material  itself. 

The  Ohio  sandstone  is  employed  to  some  extent  for  the  more  ornamental  stone-work.  The  Allegheny  couit-house, 
built  of  the  ^lorgautown  sandstone  quarried  iu  the  vicinity,  the  stone  in  the  walls  of  which  was  rapidly  disintegrating, 
was  lately  burned.  The  atmosi)here  of  Pittsburgh  is  severe  on  building  stones.  In  the  large  nuud)er  of  iron  and 
other  manufacturiug  establishments  an  immense  amount  of  bituminous  coal  is  consumed,  aud  a  cloud  of  sulphurous 
smoke  continually  envelops  tbe  city.     At  times  the  fog  is  so  dense  that  gas  must  be  lighted  during  the  day. 

There  are  two  or  three  buildings  constructed  of  Niagara  limestone  ft-om  Lemout,  Illinois,  and  there  is  one 
building — the  Dollar  Savings  bank — with  a  front  of  Connecticut  brownstone.  The  streets  are  largely  paved  with 
stone,  and  besides  the  paving  blocks  already  mentioned,  which  are  used  for  the  better  class  of  street  paving,  cobble- 
stones from  the  Allegheny  river  are  more  extensivelj'  used  for  that  purpose  than  any  other  material.  There  is 
considerable  stone  sidewalk  paving,  though  brick  is  generally  used  for  this  purpose.  For  the  portions  which  are 
of  stone,  fag-stone  from  points  in  Allegheny  and  Fayette  counties  is  chiefly  used.  Flagging  from  Warren,  Ohio, 
is  also  used  to  some  extent ;  also  sandstone  from  Baden  and  Homewood,  in  Beaver  county.  The  wharves  are 
constructed  of  cobblestones  taken  from  the  bed  of  the  Allegheny  river.  The  abutments  of  several  of  the  older 
bridges  across  the  Allegheny  aud  the  Monogahela  rivers  are  built  of  the  native  stone  quarried  within  the  limits  of 
the  city  of  Pittsburgh.  Bridge  abutments  are  now  built  of  the  massive  sandstones  from  Beaver  and  Homewood. 
Sawmill  Run  wall,  which  holds  up  the  embankment  of  the  Pittsburgh,  Cincinnati,  and  Saint  Louis  railroad,  along 
the  south  bank  of  the  Mouougabela  river,  is  built  of  a  sandstone  similar  to  the  local  stone  from  the  railroad 
company's  quarry  near  Walker  station,  Allegheny  county.  For  aU  first-class  cemetery  work  granite  is  preferred, 
owing  to  the  peculiar  severity  of  the  atmosphere. 

PITTSFIELD,  MASSACHUSETTS. 

The  following  is  a  list  of  stone  buildings  in  Pittsfield,  with  the  materials  of  which  they  are  constructed :  The 
Berkshire  County  court-house,  of  white  marble  from  Shefiield ;  the  public  library,  of  Longmeadow  granite ;  the 
house  and  barn  of  Mr.  Thomas  Allen,  of  Quincy  granite;  one  house  built  of  limestone  from  New  York ;  farm-house 
of  Mr.  A.  A.  Ivice,  of  cobble-stone  found  iu  the  vicinity. 

There  are  no  important  quarries  here,  and  surface  stone,  stated  by  Professor  C.  H.  Hitchcock  to  be  of  Cambro- 
Silurian  limestone  of  the  Berkshire  valley — called  the  Stockbridge  limestone  by  Professor  Emmons — is  found  in  the 
vicuiity  and  is  used  for  foundations  aud  underpinnings.  There  are  also  some  small  limestone  quarries  from  which 
the  material  is  obtained  for  these  jjurposes.  The  soil  everywhere  is  full  of  rough  limestone  blocks  of  quartzite — 
cobble-stone  of  l^otsdam  sandstone  age,  according  to  Professor  Hitchcock — and  where  cellars  are  dug  much  of  the 
stone  taken  from  the  excavations  is  broken  aud  used  for  the  walls.  In  many  places  in  the  vicinity  the  limestone 
ledge  crops  out,  but  has  never  been  quarried  to  any  great  depth.  The  streets  are  not  paved  with  stone,  excejiting 
the  gutters,  wliich  are  usually  paved  with  cobble-stones.  The  sidewalks  of  about  half  a  mile  of  the  business  streets 
are  paved  with  North  River  blue-stone,  and  the  remainder  of  the  sidewalks  with  conci'ete.  The  curbtsones  are  a 
blue  flagging,  said  to  have  come  from  Catskill,  with  some  limestone  from  a  local  quarry. 

PORTLAND,  MAINE. 

The  material  chiefly  used  for  the  better  class  of  work  is  granite  from  Hallowell,  Biddeford,  Spruce  Head,  and 
Yarmouth.  Next  in  importance  is  the  Nova  Scotia  sandstone,  used  for  fronts.  There  are  four  churches  built  of 
material  obtained  from  rough  granite  bowlders  found  in  the  vicinity  of  Portland ;  one  building  is  of  Vermont  marble. 
Stone  for  foundations,  cellar  walls,  and  work  of  that  class,  is  rough  granite  bowlders  obtained  in  the  immediate 
vicinity  of  the  city ;  underpinnings  are  of  granite  from  Biddeford,  Yarmouth,  and  Spinice  Head ;  in  the  steps, 
posts,  and  basements  of  better  houses,  thefollowing  granites  appear  to  have  been  used :  Spruce  Head  aud  Biddeford, 
quite  extensively;  also  Portsmouth,  aud  Hallowell  granites;  Yarmouth  and  HalloweU  granites  are  used  in  fronts, 
sills,  and  trimmings.  The  Spruce  Head  granite  is  especially  conspicuous  by  its  patches  and  its  freshness  even  after 
a  long  exposure.  One  old  building  is  fronted  with  Quincy  granite.  The  granite  from  the  Maine  Central  quarry  at 
North  Jay  has  been  used  only  in  the  trimmings  of  the  Maine  Central  Railroad  office.  Iron  railings  iu  the  elaborately- 
wrought  granite  supports  invariably  discolor  the  blocks;  even  the  smallest  piece  of  iron  at  a  considerable  height 
discolors  everything  below  it.  Part  of  the  bieakwater  in  the  harbor  is  built  of  granite  from  mount  Waldo  and 
Bluehill.  Forts  Preble,  Gorges,  and  Scammel  are  of  granite  from  Mount  Waldo,  Biddeford,  Spruce  Head  and 
perhaps  other  places.  The  postoflace  is  a  large  and  beautiful  building  of  Vermont  marble,  with  fluted  columns,  and 
considerable  carved  work,  the  best  beingof  Hallowell  granite.  The  custom-house  is  a  very  beautiful  granite  building 
of  Hallowell  and  Concord  granite,  the  main  building  being  of  Concord,  while  the  towers  are  of  Hallowell  granite. 
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The  city  liall,  (iiiite  u  liUfje  structure,  has  a  front  of  fine  yellow  sandatone  from  Nova  Scotia  and  a  basement  of  granite. 
Several  churclios  and  the  Emory  block  are  built  of  granite,  cliielly  from  llallowetl;  also,  some  are  built  of  irregular 
pieces  of  sappy  slate  and  mica-schist  picked  up  in  the  vicinity  of  Portland,  with  granite  trimmings;  one  or  two  of 
these  have  scpiare  blocks  of  quarried  granite  interposed,  which  give  them  a  peculiar  appearance.  Tlie  Centenninl 
block  has  a  front  of  red  and  yellow  Nova  Scotia  sandstone,  and  two  beautiful  polished  granite  columns  of  material 
from  Red  Beach,  ilaine.  The  county  jail  is  built  of  liiddeford  granite.  Stone  is  now  used  exclusively  in  paving  such 
streets  as  are  paved,  and  the  material  formerly  used  for  this  i)urpose  was  cobble-stones  from  Cranberry  islands  and 
Bast  Maine;  the  material  now  used  is  granite  blocks  from  Yarmouth,  Halloweil,  and  Fox  island.  There  is  a  small 
amount  of  stone  in  sidewalk  pavements,  of  Hudson  River  flags,  but  brick  is  the  material  chiefly  used  for  paving. 
The  curbstones  are  of  granite  from  Falmouth  and  the  vicinity  of  Portland  usually,  but  granites  from  Yarmouth  and 
Halloweil,  and  some  from  Spruce  Head,  were  so  used. 

POTTSVILLE,  PENNSYLVANIA. 

Pottsville  is  very  picturesquely  situated  close  to  the  foot  of  the  mountains  and  partially  on  their  sides,  all  of 
the  ground  ou  which  the  city  is  situated  being  uueven,  thus  making  considerable  stone-work  necessary  for  bringing 
the  bases  of  buildings  to  a  level,  and  also  for  terrace  walls  and  other  purposes  necessary  in  cities  built  on  very 
uneven  ground.  Montgomery  County  marble  has  been  used  to  some  extent  for  steps,  base  courses,  sills,  and  other 
trimmings;  also  some  Vermont  marble  for  the  same  purposes.  Ohio  sandstone  was  used  for  trimmings  in  the 
Miners''  Journal  building,  a  fine  structure  of  brick.  New  England  granite  has  been  used  in  a  few  important  busiuess 
buildings  for  steps.  Goldsboro'  browustoue  is  used  in  two  or  three  buildings  for  trimmings;  it  approaches 
Connecticut  brownstone  in  color  more  nearly  than  does  the  Hummelstown  of  the  same  formation. 

In  several  buildings  the  bad  eflects  of  placing  the  stone  edgewise  instead  of  the  bed  way  are  manifested  by  the 
disintegration  of  the  material.  Edging  proves  to  be  particularly  injuiious  to  the  bi  owustoue — less  so  in  the  case  of 
marble,  still  less  so  with  the  Pottsville  conglomerates  aud  laminated  granites;  but  it  is  desirable  to  avoid  the 
practice  in  all  cases,  as  experience  proves.  The  Henry  Clay  monument,  ou  the  side  of  the  hill  above  the  Miners^ 
Journal  building,  is  of  iron  with  base  of  Pottsville  conglomerate,  a  material  abundantly  ex])osed  near  Pottsville. 
The  largest  stone  structure  in  the  city  is  the  Scliuylkill  County  prison ;  the  front  of  this  building  is  of  Trenton 
brownstone  of  Triassic  age;  the  architecture  is  of  the  castellated  style,  and  the  side  and  rear  walls  are  constructed 
of  Pottsville  conglomerate. 

For  cemetery  work  New  England  and  Italian  marble,  brownstone  occasionally,  and  some  granite,  have  been 
used.  Besides  the  stone  buildings  enumerated  there  are  about  200  buildings  with  considerable  stone  in  their 
structure  in  the  way  of  base  courses,  caps,  sills,  lintels,  and  steps.  Hummelstown  brownstone  has  been  the  stone 
chiefly  used  for  trimmings,  it  being  easier  of  access  than  any  other  stone  good  for  that  purpose;  it  proves  here  to 
be  substantial,  durable,  and  in  every  way  satisfactory  for  trimmings.  A  large  rectangular  block  of  this  stone  was 
observed  serving  as  steps  in  front  of  a  business  house ;  although  it  has  been  in  place  twelve  years  and  subjected 
to  continued  foot-wear,  but  little  impression  has  yet  been  made  on  it. 

None  of  the  streets  are  paved  with  stone.  The  city  is  so  situated  that  there  is  perfect  drainage  in  almost  all 
parts,  and  the  gravelly  nature  of  the  soil  is  such  that  the  streets  are  naturally  firm  and  the  need  of  paving  them 
with  stone  is  not  urgent.  There  is,  however,  considerable  stone  sidewalk  pavement,  chiefly  of  the  sandstone 
quarried  in  the  vicinity.  The  North  River  blue-stone  is  used  to  a  limited  extent  for  the  same  purpose.  The 
curbstones  are  of  the  native  Pottsville  conglomerate.  The  abutments  of  the  small  bridges  needed  are  of  Pottsville 
conglomerate.     The  slate  roofs  are  principally  of  Lehigh  County  slate. 

POUGHKEEPSIE,  NEW  YORK. 

Stone  found  in  the  vicinity  of  Poughkeepsie,  either  in  small  quarries  or  in  excavations  of  various  kinds,  is  a  hard 
blue  limestone  suitable  for  rough  work  only.  As  to  durability,  however,  it  is  Indestructible  by  the  ordinary 
action  of  the  elements.  The  only  stone  used  here  that  has  shown  signs  of  disintegration  is  the  brownstone,  much 
of  which  comes  from  Connecticut.  Sills  aud  lintels  of  this  material  show  signs  of  disintegration  after  the  lapse  of 
years.  Besides  the  materials  already  tnentioned  as  used  in  stone  construction,  limestone  from  Westehestei-  county, 
Ohio  sandstone,  and  gneiss  from  the  vicinity  are  employed.  For  foundations  and  underi)innings  hard,  blue  limestone 
and  other  rocks  from  the  small  local  quarries  and  from  various  excavations  are  used ;  for  under])iiinings  dressed 
sandstone  and  blue-stone  are  used  to  a  limited  extent.  Two  and  a  half  miles  of  the  principal  streets  are  paved  with 
large  cobblestones,  and  there  are  300  feet  of  Belgian  block  pavement.  Sidewalks  are  Largely  paved  wil  h  stone,  and 
the  material  used  for  this  purpose  as  well  as  for  curbing  is  the  North  River  blue-stone.  Blue-stone  and  bowlders  are 
used  in  the  construction  of  buildings,  docks,  wharves,  aud  bridge  abutments. 
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PROVIDENCE,  RHODE  ISLAND. 

The  foundations  in  the  city  of  Providence  are  generally  from  the  so-called  ledge  stone  from  the  great  quarry  in 
Cranston  and  smaller  ones  in  North  and  East  Providence,  a  slate  of  great  strength  in  resisting  strains.  It  is  very 
hard  to  break  across  the  grain.  In  digging  for  foundations  in  this  city  miry  ground  is  occasionally  struck,  and 
quicksand  is  often  encountered.  The  great  length  of  blocks  attainable  and  the  strength  of  the  slate  make  it  very 
serviceable  for  fdling  up  such  ground,  because  the  slate  does  not  break  into  smaller  pieces  by  the  strain  upon  it. 
In  the  case  of  the  Providence  gashouse  the  reason  given  for  making  the  dome  of  great  size  is  said  to  be  the 
desirability  of  relieving  the  pressure  on  the  lower  parts  of  the  building  on  account  of  the  unfavorable  condition  of 
the  ground.  In  the  older  buildings  the  Quincy  granite  and  Connecticut  sandstone  are  chietiy  used  for  underpinnings, 
especially  the  latter;  and  the  NipmucU  stone  and  Smithfleld  granite  are  also  used  to  a  considerable  extent  for  this 
purpose.  The  other  granites  were  brought  into  use  lately,  and  have  been  extensively  employed  also.  In  one  or  two 
houses  a  blue-stone,  probably  of  Hudson  River  age,  has  been  used.  As  regards  the  sidewalks,  Providence'  uses 
much  concrete.  The  Bolton,  Connecticut,  dags  were  once  employed  very  extensively  and  are  still  found,  but  none 
are  sold  now  in  the  city.  Very  often  there  exists  in  them  tongues  of  harder  rock  in  the  soft  blue  schist,  and  by 
the  wearing  of  frost  and  water  the  stone  becomes  grooved  in  a  very  peculiar  manner,  with  the  tongues  standing 
out  as  ridges.  This  softness  and  want  of  homogeneousness  must  be  serious  defects.  In  old  times  large  amounts 
of  crossings,  flags,  and  even  curbs  were  hauled  iuto  the  city  from  Nipmuck  ledge,  from  near  Coventry;  they  are 
distinguished  from  others  by  their  yellow  look.  The  same  stone  has  been  used  in  some  old  dwelling-houses;  it 
has  quite  a  large  proportion  of  muscovitc,  witji  much  less  biotite  in  layers,  and  hence  splits  quite  smoothly,  so  that 
it  is  designated  by  Providence  architects  as  "  natural  face"  stone.  Trimmings  of  white  and  blue  Vermont  marble 
are  used  in  one  or  two  buildings,  and  artificial  stone  has  also  been  used.  Tuckahoe  dolomite  is  used  in  one  front 
and  for  trimmings  in  one  or  two  buildings,  and  two  old  posts  before  a  house  are  capped  with  this  same  material. 
There  is  a  great  tendency  in  the  newer  buildings  to  use  fine  red  brick  with  yellow  sandstone  trimmings.  The  finest 
stone  structure  in  the  city  is  the  new  city  hall.  It  is  built  of  Hurricane  Island,  Westerly,  and  Concord  granites. 
The  basement  up  to  the  pencil  mark  is  of  Hurricane  Island  granite ;  above  this  the  front  and  right  sides  are  all 
Westerly  except  the  columns,  which  are  Concord  granite ;  the  back  and  left  sides  above  the  basement  are  Concord 
granite.  The  granite  slabs  on  the  sidewalk  of  the  new  city  hall,  obtained  from  the  Cape  Ann  Quarry  Company, 
are  claimed  to  be  the  largest  granite  flags  quarried  in  this  country.  The  dimensions  are  from  22  to  23  feet  long,  5J 
to  8  feet  wide,  and  1  foot  deep ;  some  are  from  10  to  12  feet  wide,  but  the  width  is  usually  less.  These  different 
granites  harmonize  perfectly.  The  building  is  said  to  have  cost  $1,1:00,000.  Polished  columns  of  Westerly  granite 
support  the  lamps.  The  stone  in  the  soldiers'  and  sailors'  monument  in  front  of  the  city  hall  is  of  Westerly  granite; 
the  United  States  post-office  and  custom-house  of  Quincy  granite;  the  Providence  athenrenm  has  front  and  columns 
of  Quincy  granite  and  sides  of  Smithfield  granite.  In  front  of  it  is  a  very  beautiful  drinking  fountain,  said  to  be 
of  light  Concord  granite,  and  two  handsome  polished  columns  of  Quincy  pink  granite.  The  new  court-house  just 
opposite  is  a  magnificent  brick  building  extensively  trimmed  with  i-ed  sandstone,  partly  carved,  and  in  the  entrance 
stand  six  polished  columns,  two  of  red  Westerly,  two  of  blue  Westerly,  and  two  of  Diamond  Hill  granite.  The 
arcade  runs  from  street  to  street,  and  was  erected  in  1828.  The  twelve  large  columns  are  made  of  Smithfield 
granite,  and  must  have  been  a  large  undertaking  at  that  time. 

The  high  school  is  of  brick  with  yellow  sandstone  trimmings;  it  has  a  high  basement  built  of  Westerly  granite 
and  polished  columns  of  red  Westerly  and  Quincy  pink  granites;  the  Roger  Williams  monument  is  of  Westerly 
granite ;  the  new  Catholic  cathedral,  the  most  imposing  stone  building,  is  entirely  of  brown  sandstone  from  Portland, 
Connecticut;  Grace  church  is  built  of  Little  Falls,  New  Jersey,  sandstone;  the  First  Congregational  church  is  of 
granite  from  Smithfield  ;  All  Saints'  Memoi'ial  church  and  Saint  Stephen's  church  are  of  Connecticut  brownstone  ; 
Sain":  Jlary's  church  is  of  granite  from  Westerly,  Diamond  Hill,  and  Northbridge;  the  Central  Congregational 
church  is  of  Connecticut  brown  sandstone;  Sayles  Memorial  church  at  Brown's  university  is  of  red  Westerly 
granite  trimmed  with  Connecticut  brown  sandstone;  Saint  Xavier's  academy  is  an  old  stone  building  made  of 
material  from  Nipmuck  ledge,  Coventry,  Rhode  Island ;  the  Providence  Savings  institution  was  built  twenty-seven 
years  ago  of  Quincy  granite;  there  is  a  handsome  i>rivate  residence  near  the  Friends' school-house  built  entirely 
of  cut  red  and  white  Westerly  granite ;  Saint  Patrick's  church  is  built  of  rough  stone  from  the  vicinity ;  the  gateway 
of  the  North  burial-ground  is  built  of  Diamond  Hill  granite;  in  Grace  Church  cemetery  the  posts,  coping,  etc.,  are 
made  of  West  Greenwich  granite;  the  Dexter  asylum  has  an  immense  stone  wall  of  natural-faced  stone  from 
Nipmuck,  in  the  vicinity  of  Providence;  the  old  state  ])rison  is  built  chiefly  of  Quincy  granite;  the  Burgess 
building  is  fronted  with  Tuckahoe  dolomite ;  the  Richmond  building  is  of  brick  trimmed  with  olive  sandstone,  and 
has  red  and  gray  polished  granite  columns  ;  the  Wilcox  building  has  some  carved  and  polished  wcnk  of  Westerly 
granite  in  its  composition ;  the  Aldrich  house  has  a  front  of  white  limestone  whicli  came  from  the  city  of  Montreal, 
Canada;  each  block  was  sent  on  dressed  iuto  the  ])roi)or  shape  and  numbered.  This  quarry  is  said  to  be  within 
the  limits  of  INIoutreal.  Saint  John's  church  is  built  of  bowhlers  and  natural-faced  stone  from  the  vicinity  of 
Providence;  the  building  is  trimmed  with  red  sandstone.  The  College  Library  building  of  Brown  university  has  a 
basement  of  Sterling  granite;  it  is  built  of  brick  trimmed  with  yellow  and  blue  sandstone.     There  are  also  red 
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auil  gray  polished  granite  coluiiiiis,  probably  fioiu  Red  Eeacli,  Maine,  and  Diamond  Hill.  The  granite  in  the 
puinping-station  is  I'roni  Westerly  ;  there  are  two  wharves  in  whieh  granite  was  used  extensively  ;  in  one  the  material 
is  from  Diamond  Hill  and  the  other  from  Pascoag,  Khode  Island. 

There  are  135  miles  of  reeorded  streets;  10  miles  of  this  length  are  paved  with  granite  bloeks  and  cobblestones; 
the  material  is  from  Diamond  Hill  and  Westerly,  Khode  Island,  i'rom  Oonnectieut,  and  some  from  Maine  grairtte 
quarries. 

The  sidewalks  are  but  little  paved  with  stone,  coucrete  being  usually  the  material  employed  for  this  puri)ose. 
In  such  sidewalks  as  are  paved  with  stone  the  ITudson  River  Hags  arc  used,  with  oeeasionally  granite  from  Diamond 
Ilill  and  Smithfield,  gneissoid  granite  from  Nipmuek,  Rhode  Island,  and  tiags  from  Bolton,  Connecticut.  The 
curbstones  are  of  granite  from  Diamond  Hill,  Smithtield,  Westerly,  and  Nipmuek;  and  Hudson  River  blue-stone 
is  used  to  a  limited  extent  for  this  purpose. 

QUINCY,  MASSACHUSETTS. 

The  seveu  stone  buildings  in  this  place  are  constructed  of  Quincy  granite.  All  the  stone  used  for  building 
is  obtained  from  the  quarries  within  the  city  limits.  The  streets  and  sidewalks  are  not  paved  with  stone,  but 
there  are  some  curbs  of  the  material  from  the  local  quarries.  Among  the  important  stone  buildings  are  the  town 
hall,  the  Unitarian  church,  and  the  school  building. 

READING,  PENNSYLVANIA. 

Quarries  of  the  Siluro-Cambrian  formation  are  operated  within  the  limits  of  Reading  for  local  building 
purposes.  The  material  at  this  point,  however,  is  used  only  for  the  rougher  building  purposes,  such  as  foundations, 
underpinnings,  etc.  Stone  is  not  used  to  any  great  extent ;  there  is  an  abundance  of  brown  sandstone  south  of 
the  town,  the  northern  edge  of  the  formation  whieh  furnishes  the  brown  sandstone  passing  within  a  short  distance 
of  it.  No  extensive  quarries  of  this  material  are  being  operated  in  the  neighborhood ;  what  stone  is  needed  for 
local  use  in  Reading  and  vicinity  is  obtained  from  the  surface  bowlders.  Much  of  the  material  in  this  locality 
is  a  conglomerate,  and  only  the  surface  bowlders  have  as  yet  been  made  use  of;  consequently  the  stone,  well 
seasoned  and  tested  by  the  weather  before  being  used,  proves  to  be  durable.  The  buildings  of  this  sandstone  are 
usually  in  a  good  state  of  preservation.  For  the  better  class  of  stone  coiistruction  Hummelstown  brownstone  is  the 
material  most  used.  The  stone  used  for  bridge  abutments  and  arches  is  the  brown  sandstone  already  mentioned ; 
none  of  the  streets  are  paved  with  stone ;  some  of  the  sidewalks  are  paved  with  Hudson  Eiver  blue-stone,  but  the 
amount  is  small.  The  curbstones  are  made  of  local  limestone  and  Hudson  Eiver  blue-stone.  Bricks  of  good  quality 
are  manufactured  in  the  vicinity,  and  the  Philadelphia  pressed  brick  is  also  being  largely  used. 

RICHMOND,  INDIANA. 

Stone  is  but  little  used  in  the  construction  of  buildings  in  Richmond,  and  is  chiefly  confined  to  foundations ; 
the  material  employed  for  this  purpose  is  the  Cincinnati  blue  limestone,  outcrops  of  which  are  found  along  a  creek 
in  the  vicinity.  The  stone  from  this  formation  at  nearly  every  point  where  it  is  exjiosed  or  quarried  shows  itself  to 
be  lacking  in  the  important  quality  of  durability,  and  its  use  here  has  demonstrated  that  after  a  comparatively 
short  exposure  to  the  atmosphere  it  begins  to  weather.  The  ground  on  which  the  city  is  built  furnishes  secure 
foundations,  and  there  are  no  conditions  of  topography  or  of  climate  that  are  especially  unfavorable  to  the  extensive 
use  of  stone  as  a  building  material,  although  the  stone  from  the  Cincinnati  formation  quarried  in  the  vicinity  is  used 
for  foundations  and  for  the  ruder  jiurposes  generally ;  the  twenty  stone  buildings  are  constructed  of  Berea,  Ohio, 
sandstone  of  sub-Carboniferous  age.  The  streets  are  not  paved  with  stone,  and  the  sidewalks  but  very  little ;  the 
material  used  in  such  streets  and  curbings  as  a»e  i)aved  is  limestone  from  New  I*aris,  Ohio. 

RICHMOND,  VIRGINIA. 

There  are  but  five  buildings  in  Richmond  constructed  of  stone,  lour  entirely  of  stone  and  one  front.  In  two  of 
the  buildings  granite  quarried  in  the  vicinity  is  used  ;  and  in  the  walls  of  two  buildings  stone  from  surface  bowlders 
found  in  the  vicinity  is  used,  while  one  building  is  of  Quincy,  Massachusetts,  granite.  There  is  a  one-story  building 
on  Main  street,  between  Nineteenth  and  Twentieth  streets,  which  has  stood  for  more  than  a  century ;  it  is  constructed 
of  bowlders  of  granite  rock,  and  has  no  significance  in  an  inquiry  concerning  stones  used  in  construction,  except 
to  show  the  durability  of  these  bowlders.  The  stone  used  in  a  church  on  Grace  street  was  obtained  from  a  quari-y 
below  the  city,  but  it  has  been  i)ractically  abandoned.  The  stone  used  in  the  custom-house  came  chiefly  from  the 
Old  Dominion  (iranite  Company,  and  there  is  scarcely  any  change  i)ercei)tible  in  the  material  since  it  was  laid  in 
the  walls  of  the  building.  The  ]>edestal  of  the  Washington  monument  is  constructed  of  granite  from  the  Tuckahoe 
district,  Heuri^jo  county.     The  piers  of  the  live  bridges  across  the  James  river  at  Richmond  were  constructed  of 
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stone  qiuin-ied  for  the  most  part  on  the  ishmd  in  the  river  and  along  the  right  bank  of  the  river  not  far  from  the 
ends  of  the  bridge.  There  are  several  docks  where  this  material  is  also  largely  nsed.  The  granite  quarried  near 
Richmond  ranks  with  the  best  granites,  and  it  has  been  used  in  the  construction  of  many  important  public  buildings 
throughout  the  country,  notably  the  superstructure  of  the  new  State,  War,  and  Navy  Department  building  in 
Washington,  District  of  Columbia.  In  the  busin.ess  portions  of  the  city  the  streets  are  paved  with  cobble-  and 
rubble-stones  from  the  vicinity.  The  sidewalks  are  but  little  paved  with  stone,  and  the  materials  used  are  the 
mica-schist  from  Lynchburg,  and  Xorth  Eiver  blue-stone  shipped  from  Eoudout,  iS^ew  York.  The  curbstones  are  of 
the  local  granite. 

ROCHESTER,  NEW  YORK. 

The  materials  used  in  stone  construction  in  Rochester  are,  for  foundatious  and  underpinnings,  limestone  from  the 
local  quarries,  aud  to  a  limited  extent  sandstone  from  Ohio  and  from  Albion,  New  York.  For  the  better  class  of 
stone  construction,  Ohio  sandstone,  Medina  sandstone  from  Albion,  aud  granite  and  limestone  from  the  vicinity,  are 
all  used.  By  far  the  larger  number  of  stone  buildings  are  constructed  of  limestone  from  the  vicinity.  For  piers 
and  work  of  that  class  done  by  contract  Waterloo  limest(ftie  is  used.  The  streets  are  largely  paved  with  Medina 
sandstone  rock  from  Albion,  New  York ;  and  there  is  considerable  stone  sidewalk,  the  material  used  being  Medina 
sandstone  aud  Hudson  River  blue-stone.    Curbstoues  are  principally  of  the  latter. 

ROME,  NEW  YORK. 

Most  of  the  buildings  in  Rome  are  of  brick  or  wood— largely  of  brick.  The  foundations  and  underpinnings 
are  built  of  limestone  and  sandstone  quarried  at  Higginsville  and  Verona,  Oneida  county.  For  the  better  class  of 
stone  construction  sandstones  from  Verona  and  Potsdam,  New  York,  aud  limestone  from  Onondaga  aud  Oneida 
counties  are  used.  There  is  little  stone  street  pavement ;  the  material  used  is  cobble-stone.  There  are  about  12 
miles  of  stone  sidewalk  pavements  of  sandstone  from  Cayuga  county,  New  York,  and  Hudson  River  blue-stone. 
There  is  but  little  curbing. 

RUTLAND,  VERMONT. 

As  there  are  quite  celebrated  marbles  quarried  in  the  immediate  vicinity  of  Rutland,  that  is  the  chief  matei'ial 
used  in  stone  construction.  Considering  the  convenient  source  of  supply  for  building  stone  the  number  of  the 
stone  buildings  in  the  city  is  not  large,  there  being  only  twelve  constructed  entirely  of  this  material  aud  one  front 
of  marble.  The  following  are  some  of  the  principal  stone  buildings  in  the  vicinity:  Two  mills  at  Sutherland  Falls 
are  built  of  marble  quarried  at  that  place  ;  the  Episcopal  church  is  constructed  of  gray  limestone  ;  the  Catholic 
church  is  of  limestone  taken  from  the  lot  upon  which  it  is  built ;  the  old  jail,  now  used  as  a  dwelling,  is  also  of 
limestone;  the  Chatterton  dwelling-houses  near  Sutherland  Falls  are  of  limestone;  Sheldon  &  Slason's  2  mills, 
store,  and  office  are  of  West  Rutland  marble  ;  the  Catholic  church,  H.  H.  Brown's  store  aud  office,  the  mill  of  Gilson 
&  Woodhn,  and  that  of  the  Manhattan  Company  are  of  the  same  material. 

The  population  of  Rutland  is  scattered  over  a  wide  area,  the  principal  village  being  comparatively  small. 
The  unusual  number  of  stone  buildings  is  due  to  the  proximity  of  the  marble  quarries.  This  material  is  used  not 
only  for  the  better  class  of  construction,  but  also  for  foundations  and  underpinnings,  and  for  all  ordinary  purposes. 
The  location  of  the  quarries  is  north  and  west  of  the  town.  Slate  from  Fair  Haven  and  Chester,  Vermont,  is  also 
employed  to  a  limited  extent  for  foundations  and  underpinnings.  The  streets  are  not  paved  with  stone,  and  about 
a  mile  of  sidewalk  pavement  is  of  marble  and  slate,  and  a  little  of  granite  from  Chester,  Vermont.  The  curbstones 
are  of  marble,  slate,  aud  granite. 

SAINT  PAUL,  MINNESOTA. 

In  the  enumeration  of  stone  buildings  in  Saint  Paul  every  business  front  having  separate  numbers,  though 
included  iu  the  same  block  with  others,  was  counted  as  one  building,  and  the  number  of  stone  buildings  given  in 
the  tabulation  includes  every  stone  structure  whether  large  or  small.  The  use  of  stone  in  Saint  Paul  has  exceeded 
that  in  Minneapolis  on  account  of  the  ease  of  quarrying  and  its  accessibility,  and  the  comparatively  greater  cost 
of  wood.  The  great  lumber  mills  are  at  Minneapolis,  and  their  products  would  have  to  be  hauled  by  wagon  or  by 
steam  a  distance  of  ten  miles  to  make  them  available  at  Saint  Paul.  The  following  is  a  list  of  Saint  Paul  buildings 
with  materials  of  which  they  are  constructed  : 

Structures  witb  brick  walls  and  Berea  sandstoao  fronts 4 

Structures  nvith  brick  walls  and  Saint  Panl  limestone  trimmings 208 

Structures  with  brick  walls  and  Kiisota  calciferous  sand-rock  trimmings 1"" 

Structures  with  brick  walls  and  Froutenac  dolomite  trimmings ■'■* 

Structures  witli  brick  walls  aud  Fond  du  Lac  limestone  trimmings 7 

Structures  with  brick  walls  aud  Berea,  Ohio,  sandstone  trimmings 30 

Structures  with  brick  walls  aud  Vermout  marble  trimmiugs 1 

Structures  with  brick  walls  partly  trimmed  with  Minnesota  granite 27 
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The  state  capitol  now  in  process  of  construction  is  to  consist  essentially  of  Red  Wing  pressed  brick,  with 
trimmings  of  the  dolomire  from  Fronteiiac.  At  the  base  of  the  building  one  course  of  brown  sandstone  from  Fond 
du  Lac,  IMinncsota,  will  showabout  KHnclios;  the  unexposed  partof  the  founilation  is  of  the  blue  dolomite  from  the 
upper  i)art  of  the  Trenton  formation,  at  Saint  I'aul,  which  is  a  much  better  stone  than  the  beds  of  this  formation 
that  are  usually  ipiarriod  for  building  purjioses.  Some  of  the  principal  buildings  of  the  city  that  deserve  enumeration 
are  the  following:  The  uuirUel  building,  built  of  brick,  trinuned  with  Kasota  stone;  Bajitist  church,  built  wholly 
of  Kasota  stone;  the  cathedral  is  wholly  of  Saint  Paul  limestone;  the  McMullen  block  and  the  Fire  and  Marine 
Insurance  building  are  of  Saint  Paul  limestone ;  the  Drake  business  block  is  of  brick,  trimmed  witii  Kasota  stone 
and  granite;  the  business  block  of  Aucrbach,  Finch  &  Van  Slyke,  of  brick,  trimmed  with  Frontenac  stone;  the 
Manheimer  business  block  and  the  German- American  bank  are  of  brick,  with  Ohio  sandstone  fronts ;  the  Saint 
Paul  Episcopal  church  is  built  of  Saint  Paul  limestone;  the  United  States  customhouse  is  of  Saint  Paul  limestone, 
with  Saint  Cloud,  Sherburne  county,  granite  trimmings ;  the  Saint  Paul  rolling-mill  is  of  Saint  Paul  rock,  with 
Kasota  trimmings;  the  Presbyterian  House  of  Uope  church  and  the  piers  that  support  the  bridge  over  the 
Mississippi  river  are  of  Saint  Paul  limestone ;  the  trimmings  of  Lindeke's,  Warner  &  Sherman's,  Barney's, 
Giltillan's,  and  Odd  Fellows'  blocks  are  of  the  magnesian  limestone  from  Frontenac,  Goodhue  county,  Minnesota; 
the  front  of  the  Nichols  &  Dean  block  is  of  granite  from  Sauk  Rapids,  Minnesota. 

The  streets  are  but  little  paved  with  stone,  wooden  blocks  having  been  chiefly  used  for  this  purpose.  The 
sidewalks  in  the  business  parts  of  the  city  are  very  generally  paved  with  Saint  Paul  limestone  and  granite  from 
Minnesota,  sandstone  ft-om  Ohio,  and  the  calciferous  sandstone  of  Kasota.  Curbstones  are  of  the  Saint  Paul 
limestones. 

SALEM,  MASSACHUSETTS. 

In  the  few  buildings  in  Salem  in  which  stone  enters  as  an  important  ingredient,  Cai>e  Ann  granite,  Peabody 
granite,  and  Springtield  sandstone  are  the  materials  used.  Foundations  and  undei'pinnings  are  of  Cape  Ann  and 
Peabody  granites.  There  is  considerable  stone  street  pavement  of  Cape  Ann  and  Maine  granites.  Sidewalks  are 
not  paved  with  stone,  but  the  curbs  are  of  Cape  Ann  and  Peabody  granites. 

SALT  LAKE  CITY,  UTAH. 

The  assembly  house  is  built  of  Cottonwood  granite,  and  the  old  tabernacle  has  piers  of  Red  Bud  sandstone. 
The  new  Mormon  temple  is  to  be  constructed  of  the  Cottonwood  granite.  On  account  of  the  greater  cost,  stone  is 
used  to  only  a  limited  extent ;  brick,  adobe,  and  wood  being  well  adapted  to  the  climate  and  much  less  expensive 
than  stone.  Of  the  forty  stone  buildings  in  the  city  the  Red  Bud  sandstone  was  used  in  the  construction  of  over 
thirty,  and  three  or  four  were  built  of  granite  quarried  in  Little  Cottonwood  caiion ;  and  in  such  foundations  as 
are  built  of  stone  these  materials  are  employed,  though  bricks  are  chiefly  used  for  foundations.  The  streets  and 
sidewalks  are  not  paved  with  stone. 

SAKDUSKT,  OHIO. 

The  city  of  Sandusky  has  a  much  larger  percentage  of  stone  buildings  than  any  other  city  in  Ohio.  Of 
buildings  entirely  constructed  of  stone  it  has  absolutely  by  far  the  largest  number  of  any  Ohio  city,  owing  to  the 
cheap  and  abundant  supply  of  good  building  stone  within  the  limits  of  the  (dty,  which  constitutes  a  great  limestone 
quarry  covered  with  but  a  very  shallow  layer  of  soil  or  earth.  The  stripping  rarely  amounts  to  2  feet,  and  below 
there  lie  from  8  to  10  feet  of  easily-quarried,  strong,  and  durable  limestone  of  good  color,  and  in  every  way  adapted 
to  all  building  purposes.  In  early  days  it  was  the  cheapest  building  material  accessible,  and  so  came  to  be  used  in 
many  of  the  houses  first  built  in  the  city. 

The  white  limestone  that  lies  immediately  below  the  blue  is  reached  but  in  a  single  city  quarry ;  this  is  a  massive 
stone  fit  for  dimension  work  and  well  adapted  to  cutting,  but  the  great  supply  of  it  comes  from  Kelley's  island  and 
point  Marblehead.  The  blue  limestone  from  the  city  quarries  is  largely  used  in  the  construction  of  ))iers  and 
docks  in  the  vicinity,  and  also  for  flagging,  but  it  is  not  very  well  adapted  to  this  use ;  it  is  laid  in  blocks  or 
slabs  from  4  to  8  feet  square,  not  very  smooth  until  polished  by  wear,  and  then  becoming  dangerously  smooth. 
The  stone  of  the  city  all  proves  very  durable  and  the  best  of  foundations  are  secured  at  small  exi)ense.  The 
Sandusky  court-house  is  of  the  Massillon  sandstone.  The  streets  and  roadways  are  chiefly  macadamized  with 
broken  blue  limestone. 

SAN  FRANCISCO,  CALIFORNIA. 

The  first  stone  structures  in  San  Francisco  were  two  buildings  erected  in  1854,  of  granite  brought  from  China, 
quarried  and  dressed  in  that  country.  In  the  years  185C-'.57  the  granite  quarries  of  Folsom  were  opened,  and  the 
fronts  of  several  buildings  on  Montgomery  and  Battery  streets  were  constructed  of  it.  hi  18(j5  the  Bank  of  California 
building  was  erected  of  a  beautiful  blue  sandstone  quarried  at  Angel  islaml,  in  the  bay  of  San  Francisco ;  it  holds  its 
color  and  surface  well.     The  eartlKjuake  of  lS(iS  made  some  cracks  in  the  walls  and  gave  rise  to  the  belief  that  the 
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stone  was  weak,  and  that  stone  in  general  was  not  fitted  for  use  in  this  region.  The  United  States  mint  has  a 
basement  of  granite  and  walls  of  sandstone,  from  New  Castle  island,  in  the  gulf  of  Oeorgia,  British  Columbia. 
There  are  six  fluted  columns,  27  feet  high  by  5  feet  G  inches  at  the  base  and  4  feet  6  inches  at  the  toj),  of  New 
Castle  sandstone.  The  new  city  liall  is  the  most  extensive  building  in  San  Francisco.  The  walls  are  of  brick,  but 
the  foundation  is  of  rubble  from  Angel  island.  Considerable  granite  is  used  in  the  basement  and  steps  fiom  the 
(|narries  at  Eockliu  aiul  PenryU;  near  tlie  American  river,  in  Placer  county.  The  window-sills,  key-stones,  and 
balustrade  are  of  .sandstone  from  San  Jose,  in  Santa  Barbara  county;  the  corridor  floors  are  marble  from  Vermont 
and  JIassachusetts,  and  black  marble  from  Gleus  Falls,  Xew  York.  The  Penryn  granite,  from  the  quarry  of 
Uritlith  &  GrifHth,  was  employed  in  the  construction  of  the  basement  of  the  United  States  mint,  water-table  of  new 
city  hall,  dry-dock  at  Mare  island,  the  new  Stock  Exchange  and  the  Real  Estate  Associates' buildings.  The  peoi)le 
are  afraid  of  stone  buildings  on  account  of  their  being  cracked  by  earthquakes,  and  most  of  the  large  business 
buildings  are  of  iron.  The  foundations  and  underpinnings  are  of  granite,  rubble  from  the  vicinity  of  the  city  and 
from  Folsom  and  Penryn  and  Napa,  and  saiulstone  from  San  Jos(3.  There  are  about  4(J  miles  of  streets  paved  with 
cobble-stones,  basalt,  and  granite  from  Sonora  and  Penryn.  A  few  of  the  sidewalks  are  paved  with  granite  from 
Folsom,  and  Vermont  slate.  Curbs  are  of  granite  from  the  various  quarries  which  supply  the  city  with  this  material. 
There  are  11,000  feet  of  sea-wall  constructed  of  rubble  from  Telegraph  hill.  The  San  Francisco  dry-dock  is 
constructed  of  granite  from  Folsom.  The  terrace  walls  and  basements  of  the  buildings  of  Messrs.  Stanford, 
Hopkins,  and  Cooks  are  built  of  basalt  from  Sonora.  Penryn  granite  is  largely  used  in  brick  and  iron  structures 
as  sti-ps,  siUs,  stairways,  and  wiudow-caps. 

SARATOGA,  NEW  YORK. 

The  stones  used  in  Saratoga  are  mostly  blue  limestone  from  rocks  of  Trenton  age  quarried  near  the  town. 
Foundations  are  built  of  this  stone.  Ohio  sandstone  and  Connecticut  brownstone  are  used  for  trimmings  in  some 
of  the  large  buildings.  Brick  has  been  employed  in  the  construction  of  the  large  hotels  and  other  public  buildings. 
Most  of  the  sti'eets  are  macadamized  with  cobble-stone  and  broken  limestone.  Broadway  has  about  three-quarters 
of  a  mile  of  cobble-stone  pavement.  The  sidewalks  are  mainly  laid  with  brick,  excepting  in  the  business  part  of 
the  town,  where  the  North  River  blue-stone  and  a  little  Vermont  marble  are  laid  on  tne  curbs  of  the  cross  sidewalks 
with  blue  limestones  from  the  vicinity. 

SAVANNAH,  GEORGIA. 

The  nearest  stone  quarry  to  the  city  of  Savannah  is  located  near  Milledgeville,  in  this  state,  distant  about  175 
miles.  The  granite  at  that  point  is  excellent,  but  being  difiicult  to  work  on  account  of  its  hardness,  no  systematic 
ettbrt  to  introduce  it  here  has  been  made.  Most  of  the  granite  is  in  use  for  steps  and  window-  and  door-.sills,  brought 
from  Stone  mountain,  near  Atlanta.  The  Presbyterian  church  is  a  large  granite  building,  with  a  wooden  steeple 
The  custom-house  is  built  entirely  of  granite.  These  are  known  as  stone  buildings,  and  the  materials  in  both  case 
came  from  Quincy,  Massachusetts.  Cobble-stone  for  paving  material  comes  as  ballast  from  northern  ports.  Only 
the  business  streets  are  paved,  and  the  materials  used  are  the  cobble-stone  and  Hudson  River  blue-stone  from  New 
York.    A  few  of  the  sidewalks  are  paved  with  the  Hudson  River  flags. 

SCHENECTADY,  NEW  YORK. 

Stone  is  rarely  used  in  this  county  except  for  foundations,  and  there  are  not  many  opportunities  of  judging  of 
the  character  of  the  matei'ial  used  in  stone  construction.  In  one  or  two  instances,  Saint  George's  church,  for  example, 
the  stone  from  the  local  quarries  when  properly  laid  has  proved  to  be  of  most  excellent  quality.  It  makes,  when 
carefully  laid  in  foundations,  very  regular  faces,  and  preserves  its  rich  color  for  an  indefinite  period ;  however,  when 
iuj properly  handled  by  the  masons,  as  when  set  on  edge,  it  is  liable  to  exfoliate  to  such  an  extent  that  it  becomes 
necessary  to  substitute  new  blocks  of  stone.  It  maybe  so  handled  as  to  form  substantial  and  durable  walls  in  stone 
structui'es.  All  the  streets  are  paved  with  cobble-stones,  from  4  to  6  inches  in  diameter,  found  on  the  surface  of  the 
ground  in  the  vicinity.  The  sidewalks  are  paved  with  stone  5  feet  wide  and  2  inches  thick,  from  the  Helderberg 
formation. 

SCEANTON,  PENNSYLVANIA. 

The  Coal  Measures  are  eroded  from  the  mountain  ridges  on  either  side,  leaving  the  Seral-Conglomerate  Pocono 
sandstone  and  Catskill  sandstone  exposed  on  their  sides  and  crests.  These  sandstones  furnish  most  of  the  stone 
for  ordinary  purposes  of  construction  in  the  city. 

The  amount  of  stone  construction  is  but  trifling ;  the  most  imijortant  building — the  new  court-house — is  now  in 
course  of  construction,  and  is  located  in  what  was  once  a  deep  swamp ;  the  foundations  are  30  feet  in  depth  and 
constructed  of  the  Seral-Conglomerate  quarried  at  Shanty  hill,  in  the  vicinity  of  Scranton.  The  superstructure  is 
to  be  of  Catskill  sandstone  quarried  in  the  mountain  ridge  just  west  of  Scranton,  and  the  heavy  trimmings  of 
Devonian  limestone  from  near  Syi'acuse,  New  York. 
VOL.  IX 2.3  n  Si 
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For  biiilge  iibutiueuts  the  Catskill  siuulstoiic  qiiarrioil  in  the  mountains  near  Scranton  is  nsed;  it  is  extremely 
hai'd  withstandinii-  exposure,  and  is  easily  quarried  in  rejrular  blocks  suitable  for  tiie  pnri)ose.  Only  two  streets 
arc  paved  with  stone,  and  the  material  used  in  these  instances  is  cobble-stone  from  the  stream.  There  is  considerable 
stone  sidewalk  paving,  and  the  material  I'or  the  purpose  is  brought  from  Nicholson,  Wyoming  county,  Tennsylvania; 
also  some  from  Brandt,  Susquehanna  county  j  Lehigh  slate  is  used  to  a  limited  extent  for  the  same  purpose.  The 
curbstones  are  Catskill  sandstone  quarried  in  the  vicinity. 

SPRINGFIELD,  MASSACHUSETTS. 

Brick  is  largely  used  for  the  purposes  of  construction  in  Springfield,  to  the  exclusion  of  stone.  In  addition  to 
the  number  of  stone  buildings  enumerated  which  are  built  of  Longmeadow  sandstone  and  Monson  granite,  those  two 
materials  are  frequently  employed  i'or  sills,  cornices,  and  other  trimmings.  A  few  buildings  have  trimmings  of 
Ohio  sandstone ;  none  of  these  materials  show  signs  of  decay,  as  the  stone  structures  are  all  of  recent  date.  The 
upjier  part  of  the  city  is  built  on  terraces  of  stnitifled  sand;  the  lower  part  has  some  foundations  in  clay,  and  in 
places  piles  are  driven  befoi'e  laying  foundations;  these  are  thought  to  be  in  the  old  channel  of  the  river  on  the  lower 
terrace ;  some  settling  has  been  noticed  under  the  spires  of  two  churches,  but  this  is  attributed  to  taulty  construction 
and  not  to  the  ground.  The  foundations  and  underpinnings  are  chiefly  of  Longmeadow  sandstone.  The  streets  are 
macadamized  with  trap  from  Westfield,  and  a  few  of  the  sidewalks  are  paved  with  Hudson  River  flags  and  granite 
flags  from  Monson.     Curbstones  are  of  Monson  gneiss  and  Longmeadow  sandstone. 

SPRINGFIELD,  OHIO. 

Stone  from  the  upper  or  Springfield  division  of  the  Niagara  formation  is  quarried  in  the  vicinity  of  this  city, 
and  is  used  for  the  less  ornamental  classes  of  construction.  The  stone  from  the  quarries  here  is  chiefly  used  in 
rough  work,  such  as  cellar  walls,  bridges,  sewers,  and  the  like.  The  Episcopal  church  edifice,  on  High  street, 
Springfield,  is  built  of  this  stone  in  the  rough,  and  displays  fine  architectural  effect.  The  Central  high  school 
■was  built  of  limestone  fi-om  the  local  quarries.  As  vei-y  few  buildings  of  this  kind  have  been  put  up  in  this  city, 
scarcely  any  judgment  can  be  made  of  the  Springfield  stone;  for  other  and  rougher  work  it  has  stood  the  test  of 
time  for  half  a  century  or  more.  The  site  of  the  city  is  well  adapted  to  buildings  of  weight ;  indeed  but  few  feet  in 
depth  would  place  buildings  upon  solid  strata  of  the  Niagara  limestone.  The  Portsmouth  and  the  Berea  sandstones 
have  both  been  used  to  a  limited  extent  for  trimmings.  But  few  of  the  streets  are  paved,  and  those  are  paved  with 
cobble-stones  and  macadamized  with  the  local  limestone.  Sidewalks  are  but  little  paved  with  stone,  and  the 
material  used  is  the  Springfield  and  Dayton  limestones ;  also  to  a  very  limited  extent  the  Berea  and  Portsmouth 
sandstones.  For  bridge  abutments,  sewers,  and  work  of  that  class  the  limestone  from  the  home  quarries  is  emploj^ed. 
Whether  it  is  set  on  edge  or  as  in  the  natural  bed  seems  to  make  less  difference  with  this  material  than  with  most 
building  stones. 

STEUBENVILLE,  OHIO. 

Material  for  all  stone  construction  in  this  place  is  quarried  in  the  vicinity  from  the  beds  of  sandstone  in  the 
Upper  Coal  Measures.  The  material  is  durable  and  comparatively  pleasing  in  appearance,  and  is  used  for  caps, 
sills,  corners,  and  other  trimmings.  The  Jeflerson  County  court-house  is  the  only  building  of  imiiortance  in  which 
stone  from  a  distance  is  used ;  this  structure  is  built  of  Amherst,  Ohio,  sandstone.  Of  the  buildings  enumerated 
as  having  stone  fronts,  none  have  fronts  entirely  of  stone.  The  principal  church  and  McGowau's  block  are  built  of 
sandstone  from  local  quarries.  Considerable  of  the  cemetery  work,  such  as  monuments,  bases,  and  inclosures,  is 
made  of  sandstone  from  a  local  quarry.  This  material  is  susceptible  of  fine  carving,  though  it  is  of  rather  coarse 
texture.  The  wharves  in  Steubenville  are  constructed  of  cobble-stones  taken  from  the  Ohio  river  at  low  water. 
The  abutments  of  the  Pan  Handle  Railroad  bridge  across  the  Ohio  river  at  this  point,  and  the  water-works,  are 
also  constructed  of  the  local  sandstone.  In  such  streets  as  are  paved  cobble-stones  from  the  Ohio  river  are  the 
material  used.  There  is  but  little  stone  sidew-alk  pavement,  and  the  material  for  this  purpose  is  obtained  ti-om 
local  (luarries. 

TAUNTON,  MASSACHUSETTS. 

In  the  vicinity  of  Taunton  there  are  several  small  ledges  which  are  worked  occasionally  for  a  short  time  when 
wall  stones  are  needed  for  some  particular  building.  The  irregularity  with  which  these  openings  are  worked  does 
not  admit  of  their  being  enumerated  with  important  quarries.  Their  product  is  a  bluish  "wall"  or  "mortar" 
stone,  similar  to  a  material  quarried  near  Lowell,  Massachusetts.  Of  the  eight  stone  buildings  in  Taunton  three 
are  built  of  granite  from  Acushnet,  and  five  of  the  "mortar"  stone  from  the  vicinity.  The  foundations  and 
nnderi)iTinings  are  of  the  local  mortar  stone  and  Acushnet  granite.  The  streets  are  but  little  paved  with  stone,  the 
material  used  being  cobble  from  the  fields  in  the  vicinity.  A  few  of  the  sidewalks  are  paved  with  Acushnet  granite, 
and  curbs  arc  of  the  same  material. 


STONE  CONSTRUCTION  IN  CITIES.  355 

TERRE  HAUTE,  INDIANA. 

Stone  is  but  little  used  iu  this  city,  but  that  emploj-ed  comes  from  quarries  that  furnish  the  best  building  stone 
iu  the  state — those  of  Bedford,  EUettsville,  and  Stiuesville.  There  is  no  building  constructed  entirely  of  stone, 
and  the  number  of  stone  fronts,  chiefly  of  the  materials  above  mentioned,  is  about  100.  Brick  is  used  for  foundations 
because  of  its  cheapness,  the  impression  here  being  that  a  stone  foundation  costs  as  much  as  an  entire  building 
constructed  of  wood.     Sandstone  that  may  be  found  near  is  not  suitable  for  use  in  construction. 

TOLEDO,  OHIO. 

Toledo  is  so  situated  as  to  have  ready  access  by  water  to  noted  quarry  regions,  such  as  Amherst  and  Berea, 
Kelley's  island,  point  Marblehead,  and  other  places  iu  the  vicinity  of  Sandusky.  The  stone  for  the  rougher 
building  purposes  is  the  limestone  from  Sandusky,  point  Marblehead,  and  vicinity ;  that  for  the  better  class  of 
construction  is  chiefly  sandstone  from  Amherst  and  Berea.  In  one  building  constructed  of  the  Sandusky  limestone 
the  wall  has  been  broken  by  frost,  to  which  it  is  said  to  have  been  subjected  before  the  material  was  out  of  the 
quarry  long  enough  to  be  thoroughly  seasoned.  Out  of  140  miles  of  sidewalk  there  are  3.6  miles  paved  with  stone  ; 
the  total  length  of  the  streets  is  271  miles;  total  length  of  pavemeuts  11^  miles,  of  which  7;^  miles  are  i)aved  with 
Medina  sandstone ;  4  miles  with  small  bowlders  picked  up  from  the  surrounding  country ;  3  miles  macadamized 
with  sandstone ;  3^  miles  paved  with  cedar  blocks ;  and  27  miles  are  paved  with  plank.  Some  of  the  sandstone 
used  iu  the  outside  walls  of  buildings  has  been  set  on  edge,  consequently  the  color  resulting  from  weathering  is 
not  uniform. 

TOPEKA,  KANSAS. 

The  stone  found  in  the  vicinity  of  Topeka  is  an  impure  limestone  suitable  for  foundations,  underpinnings, 
and  work  of  that  class.  The  other  materials  used  here  to  a  limited  extent  are  sandstone  from  Warrensburg, 
Missouri,  aud  limestone  from  Cottonwood,  Chase  county,  and  from  Junction  City.  This  latter  can  be  sawed  with 
an  ordinary  tooth-saw,  is  full  of  chert  concretions,  and  is  subject  to  discoloration  when  exjiosed ;  it  is  not  now  used. 
The  Cottonwood  limestone  iS  a  good,  strong,  substantial  material ;  it  can  be  obtained  in  masses  of  from  one  to  five 
cubic  yards,  and  is  now  being  used  for  the  foundation  of  the  main  building  of  the  state  capitol. 

Satford  limestone  is  a  very  fine  material,  composed  almost  wholly  of  shells  in  an  unbroken  state,  takes  a  good 
polish,  and  is  quite  durable;  it  is  used  for  steps,  trimmings,  aud  curbing. 

The  Warrensburg  sandstone  is  gray  in  color  and  is  used  for  fronts,  but  iu  other  jilaces  to  a  greater  extent 
than  here,  and  has  given  satisfaction.  A  red  sandstone  found  in  Colorado,  near  Pueblo,  is  used  for  trimmings; 
it  forms  a  fine  contrast  with  native  limestone.  The  streets  are  not  paved  with  stone ;  the  sidewalks  are  paved 
with  a  flagging  of  a  slate  formation  found  in  Osage  county  and  sandstone  flagging  from  near  Fort  Scott,  Kansas. 
The  college  building,  female  seminary,  and  the  state  insane  asylum  are  built  of  native  stone  (magnesian  limestone 
of  Permian  age)  found  in  the  vicinity  of  Topeka.  This  material  is  not  suitable  for  fine  trimmings.  The  west  wing 
of  the  state  capicol  was  built  of  limestone  from  Cottonwood  quarry  ;  the  Uuited  States  post-ofiice  buildings,  now  in 
course  of  erection,  are  of  the  soft  limestone  found  in  Crowley  county.  The  east  wing  of  the  state-house  was  built 
of  limestone  from  Junction  City,  Davis  county. 

TRENTON,  NEW  JERSEY. 

Among  the  stone  buildings  of  Trenton  the  most  i)rominent  are:  Of  Ohio  sandstone:  The  United  States 
government  building.  Of  Trenton  sandstone:  The  state  capitol,  the  state  prison.  Saint  Mary's  Roman  Catholic 
cathedral,  Warren  Street  Presbyterian  church,  State  Street  Presbyterian  church,  Prospect  Street  Presbyterian 
church,  State  Street  Methodist  Episcopal  church,  Clinton  Avenue  Bai)tist  church,  Bishop  Scarborough's  residence, 
James  Moses'  residence,  John  Moses'  residence,  Richie's  private  residence,  the  Pennsylvania  Railroad  doi)ot. 
Of  Connecticut  brownstone:  The  front  of  Taylor  hall. 

Of  the  buildings  enumerated,  the  United  States  government  building  is  a  new  structure  and  presents  a  fine 
appearance.  The  brown  sandstone  or  freestone  of  the  Greensburg  quarries,  sometimes  known  as  Trenton  freestone, 
is  very  largely  used  for  house  trimmings,  as  sills,  lintels,  caps,  and  steps :  also  for  table-tops,  etc.  Jlontgomcry 
county,  Penn.sylvania,  marble  is  also  used  to  some  extent  for  trimmings  with  Philadelphia  and  Trenton  pressed 
brick,  but  the  use  of  the  freestone  is  increasing  while  that  of  the  marble  is' diminishing.  North  River  bine-stone  is 
also  used  to  some  extent  for  the  same  purposes.  Trenton  is  very  largely  built  of  brick,  as  Philadelphia  and  Trenton 
pressed  or  front  brick  are  conveniently  had,  and  at  comparatively  low  rates,  being  less  expensive  than  stone. 

The  Pennsylvania  Railroad  Company's  bridge  crossing  the  Delaware  river  has  abutments  and  i)iers  of 
Greensburg  brownstoue ;  the  abutments  aud  piers  of  the  wagon  bridge  over  the  Delaware  are  also  constructed  of 
the  same  material,  as  are  the  locks,  walls,  aud  feeder  of  the  Delaware  and  Raritan  canal. 

The  majority  of  the  streets  are  paved;  and  in  such  streets  as  are  paved,  stone  from  Lambertville,  New  Jersey, 
and  some  granite  are  used. 
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The  I'ollowiii"-  is  a  stateineut  showing  the  extent  of  stone  pavonient  in  Ti\uton  : 

"  Fei't. 

Bcljcian  l.lock U,170 

Cobble-stoues 2,880 

Telford  macadauiizeil 3,000 

There  is  considerable  sidewalk  pavement  on  the  principal  streets,  and  the  material  used  is  blue-stone  from  the 
North  Kiver  quarries,  and  stone  from  the  quarries  at  Me(ll\)rd,  Hunterdon  county,  New  Jersey.  North  lliver 
blue-stone  is  used  for  curbs. 

TROY,  NEW  YORK. 

The  materials  used  for  stone  construction  in  Troy,  for  foundations  and  underpinnings,  are  shale,  quarried  in 
the  vicinity,  and  similar  material  quarried  near  Schenectady.  For  the  better  class  of  stone  construction  Connecticut 
browustone  from  Tortlaud,  limestoue  from  the  Upper  Aqueduct  quarry  and  from  near  Niskayuna,  are  the  priiicii)al 
materials.  The  bridge  abut{nents  arc  of  shale  and  Upper  Aqueduct  limestoue;  some  limestone  is  also  brought 
from  the  Lower  Aqueduct  quarry,  but  it  is  not  as  durable  as  the  Upijer  Aqueduct  limestone.  The  streets  are  largely 
paved  with  granite  blocks  from  Clarke's  island,  Maine,  and  from  Weehawkeu,  New  Jersey.  The  sidewalks  are 
laro-ely  i)aved  witli  blno-stoue,  bnmght  chiefly  from  Maiden,  New  York;  and  mica-schist  from  western  Massachusetts 
is  used  to  some  extent  for  the  same  purpose.    Curbs  are  of  blue-stone  from  Maiden,  New  York. 

UTICA,  NEWYORK. 

There  is  an  abundance  of  good  buildiug  stone  withiu  a  short  distance  of  Utica,  aud  until  recently  the  rates  of 
transportation  have  made  brick  a  cheaper  building  material.  The  sandstone  of  the  immediate  vicinity  has  been 
used  most  largely  for  foundations,  but  at  present,  for  heavy  buildings  the  limestone  of  the  Trenton  formation  is  used. 
The  sandstone  is  not  durable  enough  for  heavy  foundations ;  it  was  largely  used  in  former  years  as  stone  for  cross- 
walks and  the  like,  but  was  found  to  flake  under  heavy  traffic.  There  are  no  peculiarities  of  the  ground  that  render 
ir  difficult  to  use  stone  for  building  purposes,  but,  owing  to  the  comparative  cheapness  of  brick  and  lumber,  it  has 
been  considered  expensive.  There  are  withiu  the  limits  of  the  city  sixteen  iron  bridges  over  the  Erie  canal,  the 
abutments  of  which  are  built  of  limestone  from  Little  Falls,  New  York;  also  three  bridges  over  the  Chenango  canal, 
the  abutments  of  which  are  built  of  Cayuga  sandstone.  There  is  one  block  in  the  city  faced  with  marble.  The 
weigh-lock  and  house  of  the  Erie  canal  is  of  Little  Falls  limestone.  For  foundations  and  underpinnings  for  the 
rougher  purposes  of  stone  construction  saudstone  from  the  local  quarries  is  used ;  also,  to  a  very  limited  extent, 
limestone  from  Canajoharie,  New  York.  The  streets  are  largely  paved  with  stone,  and  the  material  used  is  cobble- 
stone ;  also  Medina  sandstone,  and  stone  from  Hammond,  New  York.  The  sidewalks  are  largely  paved  with  Cayuga 
sandstone  and  Hudson  River  blue-stone. 

WATERBURY,  CONNECTICUT.  * 

The  stone  quarried  in  and  about  Waterbury  is  a  coarse,  hard,  granitic  rock,  aud  is  irregular  in  many  respects  as 
to  color,  hardness,  and  general  appearance,  though  most  of  it  is  very  hard,  and  there  are  places  in  some  of  the 
quarries  where  blocks,  regular  as  to  shape  and  uniform  in  texture,  may  be  extracted.  It  is  an  excellent  stone  for 
foundations  and  for  cellar  walls,  but,  unless  selected  with  great  care,  it  is  of  little  use  for  other  purposes.  The  streets 
are  not  paved;  about  half  a  mile  of  the  sidewalks  is  paved  with  North  River  blue-stone,  with  curbs  of  the  same 
material. 

WATERTOWN,  NEW  YORK. 

Watertown  lies  on  both  sides  of  Black  river,  whose  rapid  currents  have  worn  a  channel  thi'ough  the  limestone 
rock,  composed  of  blue  limestone,  Birdseye  and  Trenton.  Some  of  the  fine  churches  and  grist-mills  and  factories 
were  built  of  limestone,  but  at  present  brick  is  used  in  the  construction  of  such  buildings,  it  being  less  expensive, 
although  the  limestone  is  easily  worked  and  very  durable. 

The  limestone  rock  is  very  much  grooved  and  striated  in  places  by  the  passage  of  glaciers,  especially  where 
they  cross  the  Black  river.  The  Lorain  sliale,  so-called  by  geologists,  is  native  in  the  town  of  Loraiu ;  the  rocks  of 
the  county  present  an  interesting  field  for  geologists.  There  are  exposures  here  of  the  Upi)er  aud  the  Lower  Silurian 
rocks.  The  limestone  rock  of  the  Black  Rivi-r  valley  is  studded  with  fossils  of  animal  life  that  existed  only  in 
the  sea;  ceplialopods  are  bedded  in  the  blue  limestone,  which  is  comparatively  pure  carbonate  of  lime,  but  is 
very  brittle;  otherwise  it  is  durable  and  susceptible  of  a  fine  polish.  There  is  in  this  vicinity  what  is  called 
Scot(!h  granite,  and  also  a  nuirblc  known  as  Carrara  marble.  They  are  probably  so  called  from  their  resemblance 
to  the  Aberdeen  Scotch  granite,  and  to  the  rare  Carrara  Italian  nuirble,  respectively.  These  were  lately 
discovered  in  large  quantities,  which  lay  in  perpeiulicular  strata.  Talc  is  found  in  large  quantities  and  is  being 
manufactured;  it  lies  generally  between  Archrean  rocks,  and  often  unctrnfoi-mable  to  those  which  are  in  regular 
strata,  and  make  beautiful  Wagging  stones  for  sidewalks. 
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WASHINGTON,  DISTRICT  OF  COLUMBIA, 

The  formations  ia  the  vicinity  of  Washington  are  made  np  chiefly  of  sand,  gravel,  and  clay,  with  some  isolated 
bowlders  detached  from  the  primitive  rociis  lying  U)  the  north  and  west.  North  of  Rock  creek  the  rocks  of  Archa-au 
age  are  exposed,  and  ledges  of  mica-schist  of  tliis  age  have  been  quarried  in  and  about  Georgetown  since  the  first 
settlements  were  made.  It  has  been  employed  chiefly  for  tjie  ruder  purposes  of  construction,  such  as  foundations, 
terrace  walls,  rubble  pavements,  and  work  of  that  class.  The  most  imi)ortant  structure  built  of  it  is  the  new 
Georgetown  College  building.  It  was  employed  in  the  foundations  of  the  Executive  mansion,  the  Treasury  building, 
and  in  those  of  most  of  the  other  public  buildings  in  which  the  Acquia  Creek  sandstone  was  used  for  superstructure. 
A  chapel  in  Oak  Hill  cemetery,  built  after  the  style  of  the  time  of  Henry  VIII,  is  of  this  material,  trimmed  with 
Seneca  sandstone. 

Mr.  George  P.  Merrill,  of  the  Smithsonian  Institution,  made  careful  field  observations  and  examined  specimens 
and  microscopic  sections  of  the  difl'ereut  varieties  of  this  rock,  and  reported  as  follows : 

The  rock  quarried  iu  the  vicinity  of  Washington,  and  of  which  the  walls  of  Georgetown  college  and  various  other  public  buildings 
are  composed,  is  a  compact  mica-schist  of  a  structure  and  texture  varying  from  coarsely  schistose,  splitting  easily  into  thin  sliiets,  and  a 
fiue-grained  massive  rock  in  which  the  individual  ingredients  are  so  evenly  commingled  that  all  traces  of  stratification  are  lost.  The 
essential  constituents  are  quartz  and  mica,  the  latter  being  biotite  of  a  deep  green  color. 

L'uder  the  microscope  numerous  accessories  are  foxind  to  be  present,  among  which  are  epidote,  apatite,  garnet,  magnetite,  and 
rutile,  the  first-named  being  the  most  abxmdant,  while  the  rutile  occurs  only  as  small  occular  crystals  penetrating  the  quartz  granules. 
A  plagioch-i^tic  feldspar  is  occasionally  met  with,  and  in  this  vase  the  rock  approaches  gneiss  in  constitution.  The  chief  objection  to  the 
use  of  this  rock  for  architectural  purposes  lies  in  the  fact  that  it  frequently  contains  a  large  amount  of  pyrite  or  ir.  n  bisulphide.  On 
being  exposed  to  the  air  this  pyrite  becomes  oxidized,  and  the  rock  disintegrates,  or  .at  best  is  badly  stained  or  discolored.  It  is  this  same 
ingredient  that  renders  many  of  our  sand  and  lime  stones  unfit  lor  use,  they  becoming  streaked  and  spotted  with  unsightly  spots  of  a 
rusty  red  color  after  being  exposed  a  short  time  to  atmospheric  agencies. 

In  tonclusiou,  I  would  say  that  there  seems  no  reason  why  this  rock  should  not  be  utilized  for  building  purposes,  provided  sutficieut 
care  be  exercised  iu  selecting  only  sucli  jjortions  as  are  entirely  free  from  this  deleterious  substance. 

On  the  Potomac  river,  40  miles  below  the  city,  at  Acquia  creek,  there  is  a  ledge  of  bght  gray  and  rather  coar.se 
sandstone,  and  quarries  of  the  material  were  purchased  by  the  United  States  government  iu  1791  for  the  pur])ose 
of  using  it  in  the  construction  of  the  public  buildings;  the  Executive  mansion  and  other  older  buildings  are  of 
Acquia  Creek  sandstone. 

The  Executive  mansion,  or  "White  House",  was  commenced  iu  1792.  On  September  19,  1793,  the  corner- 
stone of  the  Capitol  building  was  laid  by  Washington  himself,  and  the  central  or  older  portion  is  constructed 
entirely  of  Acquia  Creek  sandstone  from  the  government  quarries.  This  material  was  used  iu  the  construction  of 
all  the  important  public  buildings  that  were  commenced  up  to  1837.  The  list  includes  the  Executive  mansion,  the 
central  or  old  part  of  the  Capitol  building,  the  old  portion  of  the  Treasury  building,  the  old  portion  of  the  Patent 
Oflice  building,  and  the  foundation  of  the  city  hall.  The  Van  Ness  residence,  at  the  foot  of  Seventeenth  street, 
was  akso  built  of  it  in  1802. 

About  20  miles  north  of  the  district,  on  the  Potomac  river,  the  southeru  edge  of  the  Triassic,  or  new  red 
sandstone,  formation  crosses  the  river,  and  at  this  point  furnishes  the  material  called  "Seneca  sandstone",  the 
equivalent  of  the  Connecticut  brownstone. 

The  stone  at  the  mouth  of  Seneca  creek  was  used  in  the  construction  of  the  Smithsonian  Institution  building; 
the  Xational  Bepuhlivaii  building,  now  used  as  the  Pension  Office ;  the  District  jail;  the  front  of  the  Freedman's 
Bank  building,  now  occupied  by  the  Department  of  Justice;  Lincoln  hall;  portions  of  the  terraces  about  the 
Capitol,  Treasury,  and  other  public  buildings;  the  United  States  prison;  the  Memorial  Lutheran  church;  and  ill 
the  trimmings  of  the  chapel  in  Oak  Hill  cemetery.  When  the  Chesapeake  and  Ohio  canal  was  built,  in  the  early 
part  of  this  century,  the  Seneca  sandstone  was  much  used  for  locks  and  dams,  especially  in  that  portion  of  the 
canal  Ijiug  near  these  quarries.  In  these  various  situations  it  has  shown  remarkable  wear  and  endurance  of 
exposure.  This  canal  constitutes  a  convenient  and  inexpensive  method  of  transportation  from  the  Seneca  quarries 
to  Washington. 

The  three  materials  described,  the  Potomac  mica-schist,  the  Acquia  Creek  sandstone,  and  the  Seneca  sandstone, 
from  their  close  x)roximity  to  Washington  and  accessibility  by  water,  may  be  said  to  constitute  the  local  supply  of 
building  stone. 

Wa.shingtou  has  access  by  water  to  all  the  important  quari'y  regions  of  the  Atlantic  coast,  and  of  late  years 
building  stones  from  the  localities  named  below  have  been  used  more  or  less  extensively  :  Granite  from  the  coast  of 
Maine;  from  cape  Ann,  Mas.sachusetts;  Westerly,  Rhode  Island;  Woodstock,  Maryland;  and  from  near  Richmond, 
Virginia.  Marbles  from  Rutland  and  Sutherland  Falls,  Vermont;  Montgomery  county,  Pennsylvania;  Tuckahoe, 
Westchester  county.  New  York;  Lee,  Massachusetts.  Hudson  River  blue-stone  from  Ulster  county  and  vicinity,  iu 
New  York.  Brownstone  from  Portland  and  other  places  in  the  Connecticut  valley;  from  Belleville  and  New 
Brunswick,  New  Jersey  ;  Hummelstown,  Pennsylvania,  and  Manassas,  Virginia.  Slate  from  Vermont,  New  York, 
Pennsylvania,  and  Buckingham  county,  Virginia.  Gneiss  from  Port  Deposit,  Maryland,  and  sandstone  from  Nova 
Scotia. 

The  materials  from  distant  points  began  to  be  introduced  about  1840,  as  at  that  time  the  stone  from  the 
government  quarries  at  Acquia  creek  which  had  been  used  in  the  construction  of  so  many  important  public  and 
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i)i-iv;itc'  biiiklintis  was  I'.miul  to  bo  so  iiile'iior  in  point  of  (liirability  ami  geiioial  appL^araucc  tliat  the  <iuarrics  were 
abaudouod  and  other  sources  were  looked  to.  An  examiuatiou  of  the  buildings  constructed  of  the  Acquia  Greek 
sandstone  shows  that  uumerons  clay-lioles  have  appeared,  caused  by  the  disintegration  of  portions  of  the  rock 
IVoui  exposure  to  the  atmosphere.  Experience  with  this  stoue  has  proved  that  wMthin  a  fow  years,  unless  constant 
attention  is  given  to  it  by  lilling  the  clay-holes  and  covering  with  a  coat  of  paint,  the  stone  becomes  flimsy  and 
unpresentable.  All  the  public  buildings  in  which  it  was  used  are  i)ainted,  both  for  the  sake  of  ])reservation  au<l  to 
make  them  harmonize  with  the  white  marbles  aiul  light-colored  granites  that  have  been  used  in  the  construction  of 
additions  and  e.^tensious,  as  the  exigencies  of  the  public  service  required  the  buildings  to  be  enlarged.  The  two 
wiu'>s  of  the  Capitol  are  built  of  Lee  (lyias.sacluisetts)  puirble,  excepting  the  columns,  which  are  of  Cockeysville 
(Maryland)  nuirble.     The  style  of  architecture  is  Corinthian. 

There  is  quite  a  variety  of  stones  used  in  tiic  interior  decoratiou  of  the  Capitol.  The  eastern  stairway  leading 
to  the  galleries  of  the  Senate  Chamber,  the  eastern  and  western  stairways  leading  to  the  galleries  of  the  Hall  of 
Representatives,  and  the  walls  of  the  Senate  reception-rnom  (Marble  room)  are  of  polished  Tennessee  marble.  There 
are  Ionic  columns  of  breccia  or  variegated  Potomac  marble  in  the  apartment  of  the  Supreme  Court  of  the  United 
States;  the  National  Statuary  hall,  formerly  used  as  the  llall  of  Eeprescutatives,  lias  a  circular  colonnade  of  shafts 
of  this  material  surmounted  by  capitals  of  Carrara  marble  executed  in  Italy.  This  stone,  when  highly  polished, 
presents  to  the  eye  an  apparently  rough  and  broken  suriUce,  which  delusion  is  only  dispelled  by  touching  it. 

The  western  stairway  to  the  gallery  of  the  Senate  Chamber  is  of  Italian  nuirble,  and  the  statuary  in  and  about 
the  Capitol  is  chiefly  of  Carrara  and  Serivezzia  Italian  marbles. 

Greenough's  colossal  statue  of  "Washington,  in  the  east  park,  weighs  12  tons,  and  was  executed  in  Florence, 
Italy.  The  stones  used  in  the  terraces,  walks,  and  inclosure-walls  about  the  Capitol  are  of  Seneca  sandstone,  Lake 
Champlain  marble,  North  Eiver  blue-stone,  Eock  Creek  mica-schist,  granite  from  Maine,  Massachusetts,  Eichmoud, 
Virginia,  and  other  places,  and  the  sub-Carboniferous  sandstone  from  northern  Ohio. 

The  old  portion  of  the  Treasury  building,  commenced  in  1836,  was  constructed  of  the  Acquia  Creek  sandstone, 
with  foundations  of  Potomac  mica-schist.  The  extensions  made  to  the  northeast  and  west  sides  of  the  building 
■were  begun  in  1855.  The  material  used  in  the  extension  is  Dix  Island,  Maine,  biotite  granite,  with  foundations  of 
Port  Deposit  gneiss.  The  style  of  the  building  is  Grecian-Ionic.  The  granite  shafts  of  the  colonnades  are 
monoliths.  Opposite  the  north  front  is  an  ornate  fountain  of  circular  shape,  12  feet  in  diameter,  cut  from  a  solid 
block  of  granite.  The  following  materials  were  used  in  the  walls  of  the  lower  story:  Stylobate;  base.  Isle  La 
Motte,  Vermont,  marble  (magne.siau  limestone);  moldings,  Bardiglio  veined  marble  from  Serivezzia,  Italy;  styles, 
dove-colored  marble  (maguesian  limestone)  from  Pittsford,  Vermont;  panels,  yellow  sienna  Italian  marble;  dies, 
Hawkins  County,  Tennessee,  marble  (limestone) ;  above  stylobate.  pilasters  and  panels,  white-veined  Italian  marble ; 
styles,  yellow  sienna  Italian  marble;  panels,  Bardiglio  veined  marble  from  Serivezzia ;  cornice,  white- veined  Italian 
marble;  upper  story,  stylobate,  same  as  lower;  above  stylobate,  as  in  lower  story,  exce]it  the  panels,  which  are 
Pyi'ennean  breccia. 

The  State,  Wak,  and  Navy  buildikg. — The  stone  used  in  the  superstructure  is  a  light  gray  biotite  granite, 
quarried  near  Eichmoud,  Virginia;  the  basement  being  of  Vinal  Haven,  Maine,  granite.  The  interior  walls  of  the 
basement  of  the  southeast  wing  are  built  of  Seneca  sandstone.  The  tiling  of  the  corridors  and  passages  is  of  white 
and  black  Vermont  marble  and  Lehigh,  Pennsylvania,  slate.  The  tiling  in  nearly  all  the  public  buildings  in 
Washington  is  of  the  same  materials. 

There  is  an  example  of  mai'ble  interior  decoration  in  the  library  of  that  portion  of  the  building  assigned  to  the 
Navy  Department ;  the  walls  of  the  library  are  of  the  following  materials :  Alps  green  or  verdeautique,  a  kind  of 
serpentine,  yellow  sienna  Italian  marble,  French  griotte  marble,  and  Lake  Champlain  red  mottled  marble. 

The  General  Post-office. — The  post-office  is  of  Corinthian  style  of  architecture.  The  E-street  portion, 
constructed  iu  1839,  of  West  Chester,  New  York,  snowflake  marble  (dolomite),  was  the  first  important  structure  in 
Washington  built  of  marble.  In  1855  an  extension  to  the  north  of  the  building  was  commenced,  and  the  material 
used  was  marble  from  Cockeysville,  Maryland,  with  portions  of  the  foundations  and  facing  of  the  court  of  granite. 
The  columns  of  the  extension  are  marble  monoliths. 

The  Patent  Office  building. — This  is  considered  quite  a  good  specimen  of  Grecian-Doric  style  of  architecture, 
and  covers  2^  acres  of  ground.  The  original  building,  commenced  iu  1837,  is  of  Acquia  Creek  sandstone.  In  1849 
the  extension,  built  of  Cockeysville,  Maryland,  marble,  was  begun.  This  extension  was  added  to  the  northeast 
and  west  sides  iu  such  a  way  as  to  inclose  a  quadraugle,  the  walls  of  which,  and  the  sub-basement  of  the  whole 
edifice,  are  built  of  Maiue,  Quiucy,  Massachusetts,  and  Woodstock,  Maryland,  granite. 

The  Smithsonian  Institution. — The  Smithsonian  building  is  constructed  of  the  Seneca  sandstone.  An 
examination  of  the  building  at  the  present  writing  shows  it  to  be  firm  and  substantial,  and  practically  unaflected 
by  auy  agencies,  whether  atmospheric  or  otherwise,  except  that  Mr.  Owen  described  the  color  of  the  stone  w  hen 
first  quarried  as  a  lilac  gray,  whereas  it  is  now  of  a  deeper  and  darker  red  color,  due  to  its  nature.  Iu  occasional 
nooks  and  corners  in  .shaded  portions  of  the  building  moss  has  appeared  on  the  surface.  It  should  be  stated, 
however,  that  stone  which  is  to  be  used  for  building  purposes  should  be  carefully  selected.     The  top  courses  and 
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oihcis  manifestly  iuferior  sliouUl  be  rejected.  A  little  observatiou  reveals  that  many  building  stones,  especially 
sandstones,  acquire  an  unfavorable  reputation  by  lack  of  care  in  not  rejecting  the  unfit  portions,  as  in  nearly  all 
quarries  there  are  layers  close  to  the  surface,  and  sometimes  in  deeper  portions,  which  are  defective  and  unfit  for  use. 

The  building  is  in  style  of  architecture  iSTorman,  dating  about  the  end  of  the  twelfth  century,  and  ranks  as  one 
of  the  best  specimens  of  this  style  now  in  existence.  The  different  portions  of  the  edifice,  examined  separately, 
are  unlike  in  appearance,  yet  the  general  effect  is  pleasing  and  harmonious. 

The  Vv'ashington  hfonument. — According  to  the  original  design  of  the  Washington  monument,  an  obelisk 
600  feet  in  height  and  55  feet  square  at  the  base  was  contemplated.  The  original  foundation  was  80  feet  square  and 
16  feet  8  inches  in  height,  7  feet  8  inches  extending  below  the  surface.  The  wall  of  the  obelisk  is  15  feet  in  thickness 
at  the  base,  gradually  tapering  at  the  rate  of  a  quarter  of  an  inch  to  the  foot  on  the  outside,  the  inside  being 
perpendicular.  The  work  is  now  rapidly  progressing  according  to  the  original  design,  except  that  it  is  proposed 
to  limit  the  height  to  525  feet.  The  old  foundation  was  pronounced  defective  by  a  board  of  engineers,  and  was 
enlarged  to  126  feet  6  inches  square,  a  work  which  was  completed  in  1880,  and  was  done  by  excavating  70  per  cent, 
of  the  earth  from  beneath  the  monument  and  introducing  a  mass  of  concrete  13  feet  8  inches  in  thickness.  The 
great  height  of  this  structure,  together  with  the  marshy  nature  of  the  ground  in  its  vicinity,  made  it  necessary  to 
use  more  than  ordinary  precautions  in  constructing  a  foundation  that  could  be  considered  secure.  The  exterior 
walls  of  the  shaft  are  of  marble  from  Oockeysville  and  Texas,  Baltiniore  county,  Maryland,  though  in  the  beginning 
some  Lee,  Massachusetts,  marble  was  used.  The  interior  walls  are  chiefly  of  granite  from  different  places  on  the 
coast  of  Maine.  In  a  report  made  by  (Jolonel  Thomas  L.  Casey,  corps  of  engineers.  United  States  army,  engineer 
in  charge  of  the  construction  of  the  monument,  to  W.  W.  Corcoran,  esq.,  chairman  of  the  joint  commission  for  the 
completion  of  this  structure,  dated  July  27, 1878,  is  found  the  following  table.  So  extraordinary  a  test  of  stability 
is  given  to  the  stone  by  the  great  weight  of  the  superstructure,  that  it  will  be  watched  closely  by  builders  and 
engineers  as  time  determines  its  endurance  : 


Distance 
of  joint 

Contents  in    | 
cubio  feot. 

Average  -vreiglit  per  cubic  foot  of  masonry  in 
several  divisions. 

Weight  in 
poonas. 

Pressure  in  tons  (2,240  pounds)  per 
square  foot. 

Distance  of 

"line  of 

resistance  " 

from  axis 

in  feet. 

Stability 
under  action 

from  top  in 
Icc-t. 

Least. 

Mean. 

Greatest. 

of  the  wind. 

0.803 
1.052 
1.676 
2.087 
2.224 
2.383 
2.  607 
2.779 
2.899 
2.892 
2.869 
2.889 
2.928 

29.454 

50 

ino 

150 

171.  66 

200 

250 

300 

343.66 

:)-50 

«0 

13,  555 
34,  719 
63,  957 
79,  239 
101.  674 
148,298  ! 
204,273 
261, 191 
272,  369 
366.268 

2,  297,  630 
5,  884,  973 

2.67 
4.41 

2.96 
5.23 

3.26 
6.04 

17. 378 
11.  529 

[ 

J- Second  divisiou Iti7.  8  pouuds.< 

10,840,728  !                  5.85 
13,431,081                     6.44 
17,195,713                   7.14 
25,  019, 140                   8.  35 
34,411,997  ■                 9.54 
43,  963, 655                   10.  .iO 
45,816,912                    3.28 
61,385,397  ;                10.09 

7.24                 8.64 
8.08  .               9.72 
9.12  1             11.09 
10.  90                13.  44 
12.63                15.73 
14.11                17.66 
11.51                14.73 
13.84                17.60 

9.758 
9.360 
8.983 
8.610 
8.452 
8.417 
8.481 
8.902 

450 
500 

470,495 
535,476 

78,666,278 
97,  264,  244 

11.76 
13.38 

16.03 
18.02 

20.30 
22.658 

9.190 
9.413 

The  mean  pressure  per  square  foot  upon  the  lower  joint  is  18.02  tons,  and  the  maximum  pressure  brought  upon 
any  scpiare  foot  of  the  lowest  joint  under  the  action  of  the  wind  is  22.658  tons.  The  crushing  weight  of  the  marble, 
as  determined  by  the  board  above  mentioned,  is  517  tons  per  square  foot. 

Nearly  200  memorial  blocks  were  sent  by  the  different  states  of  the  Union,  by  corporations,  lodges,  societies, 
individuals,  and  foreign  countries,  to  decorate  the  interior  walls  of  the  monument.  Blocks  of  granite  came  from  the 
various  regions  of  New  England,  Virginia,  Maryland,  California,  Minnesota;  marble  and  limestone  from  Vermont, 
Massachusetts,  New  York,  Pennsylvania,  Maryland,  Virginia,  North  Carolina,  Ohio,  Kansas,  Missouri,  Iowa, 
Illinois,  Mississippi,  and  Canada;  and  sandstone  from  the  Triassic  brownstone  quarries  of  Connecticut  and  New 
Jersey.  The  following  are  some  of  the  stones  received  from  foreign  countries:  A  block  from  the  tomb  of  Napoleon, 
island  of  St.  Helena ;  block  of  Grecian  marble  from  the  temple  of  Esculapius,  presented  by  the  officers  of  the  United 
States  steam  frigate  Saranac;  block  from  Foo-chow,  China;  lava  from  Mount  Vesuvius;  sandstone  said  to  be  from 
the  original  chapel  built  to  William  Tell  in  1358.  on  lake  Luzerne,  Switzerland;  red  syenite  (granite)  from  the 
Alexandrian  library  in  Egypt;  porphyritic  biotite  granite  from  the  Swiss  Confederation;  gray  biotite  gneiss  from  the 
empire  of  Brazil;  Grecian  marble  from  the  governor  and  commune  of  the  islands  of  Paros  and  Naxos,  Grecian 
archipelago;  marble  from  the  Ottomau  empire;  a  block  of  peculiar  and  characteristic  greenish  stone  from  China;  a 
highly -polished  block  of  red  granite  from  Bremen;  Grecian  marble  from  the  kingdom  of  Greece;  ahead  carved 
between  two  and  three  thousand  years  ago  by  ancient  Egyptians  for  a  temple  erected  in  honor  of  Augustus,  on  the 
banks  of  the  Nile,  and  set  in  a  block  of  Italian  marble. 

Some  of  the  contributions  from  corporations,  societies,  and  individuals  in  this  country  are  of  Italian  marble. 
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lu  the  following:  list  will  be  found  some  of  tlie  piinciital  stone  struetures  in  AVasliin^^ton  and  vicinity,  with 
kinds  of  stone  used  iu  their  construction : 


1.  AcyuiA  Cbeek  sandstone. 
Executive  Mausion. 
Capitol  buiUliiiff  (old  portion). 
Van  Ni'8«  rcsiiU'iR-e. 
City  Uall  foiuuliition. 
Treasury  buililing  (old  portion). 
Patent  OtBce  buildiuj^  (old  portion). 
Van  Kess  mnusoleura. 

2.  Potomac  mica-schist. 

Poundation  of  Executive  Mausion. 
Poundation  of  Treasury  building. 
Foundation  of  Washington  Monument 
Cbapel  iu  Oak  Hill  ceiuttcry. 
Georgetown  College  (new  building). 

3.  Seneca  sandstone. 
Smitiisouiau  Institution. 
Chapel  at  Soldi*^rs'  Home. 

Chapel  in  Oak  Hill  cemet-cry  (trimmings,  front). 
Department  of  Justice,  forijierly  Freediuan's  Bank. 
District  Jail. 

National  Republican  office,  now  Pension  Office. 
School-house.  Second  and  Potomac  streets. 
Lincoln  Hall. 

Cabin  John's  bridge,  parapets  and  copiug. 
Memorial  Lutheran  church. 

Sub-basement  south  wing  State,  War,  and  Xavy  Department  bmlding. 
Center  Market  (foundations). 

4.  Wf.stchestek  Countt,  New  Yokk,  makble. 
E-street  portion  of  the  treneral  PostOffice  building. 

"t.   COCKKYSVILLE,  MARYLAND.   MAllBLE. 

Exterior  walls  of  Washington  Monument. 
Columns  of  the  Capitol  extensioni. 
Extension  of  Patent  Office  bmlding. 
General  Po.>t-Olhci'  building  (extension). 
Ascension  church. 
Dormitory  at  Soldiers'  Home. 

6.  Lee,  Massachusetts,  makble. 
Portion  of  the  exterior  walls  of  the  Washington  Monument. 
Capitol  extension. 

7.  Mal\e  granite. 

Interior  of  Washington  Monument. 
Extension  of  Treasury  building. 
Basement  of  new  State  Department  building. 
Quadrangle  of  Patent  Office  building. 

8.  Qi;iNCY,  Massachusetts,  granite. 
Patent  Office  interior  walls,  Ibuudations,  and  basement  (partly). 

1).  Woodstock  granite. 
Foundation  of  the  Patent  Office  building  (partly). 
National  Museum  (foundatiou). 
Masonic  Temple  (foundation). 

10.  Pout  Deposit  gneiss. 
Foundation  of  Treasury  building  (extension). 
Saint  Dominick's  church. 

11.  Belleville,  New  Jebset,  brownstone. 
Corcoran  Art  Gallery. 


12.  Manassas.  Virginia,  bhownstonk. 
District  jail  (trimmings). 

13.  Montgomery  County,  Pennsylvania.  MAitnLS. 

Stone-work  at  Boti\nicaI  Garden. 

Sarcophagi  containing  bodicB  of  George  and  Martha  Wnphington.  at  Mount 
Vernon.  , 

14.  Cape  Ann  granite. 
Residence  of  Benjamin  F.  Butler. 

i:».  CONN'KCTICUT  BR0WN6T0NE. 

Foundation  anil  trimmings  of  E-street  Baptist  church. 

Saint  Marc  hotel. 

Arlington  hotel  (front). 

Columbia  Institution  for  the  Deaf  and  Dumb  (trimmings). 

Masonic  Temple  (partly). 

Residence  of  Senator  William  Windom. 

Residence  of  Lieutenant  Broadhead  (trimmings). 

Metropolitan  church. 

Agricultural  building  (trimmings). 

First  Presbyterian  church. 

16.  Nova  Scotia  sandstone. 

Masonic  Temple  (trimmings). 
Colonization  building  (front). 
Riggs  bouse. 

17.  Richmond,  Virginia,  granite. 

State,  War,  and  Navy  building  (superstructure). 
Bureau  of  Engraving  and  Printing  (foundation). 

18.  Ohio  sandstone. 
National  Republican  building,  now  Pension  Office  (trimmings). 
Baltimore  and  Ohio  depot  (trimmings). 
Lewis  Johnson  &.  Co.'s  bank. 
British  Legation  building. 
National  Museum  building. 
Es-Goveruor  A.  K.  Shepherd  s  block,  opposite  Farragut  statue  (Buena  Vista 

stone). 
Portland  flats. 

Capitol  grounds,  inclosure-walls  (partly). 
Columbia  Institution  for  the  Deaf  and  Dumb  (trimmings,  partly). 

19.  Hummelstown  brownstone. 
I  I.     I  if  Hon.  James  G.Blaine  (trimmings). 

U  --iili  ii>  r  nf  Senator  John  Sherman  (trimmings). 
Residence  of  Senator  J.  D.  Cameron  (trimmings). 
Residence  of  Jerome  Bonaparte  (trimmings). 
Bureau  of  Engraving  and  Printing  (trimmings). 


20.  Chester  County  serpentine. 


Residence  ( 
Residence  ( 


I  Fourteenth  street. 
I  Iowa  circle. 


21.  Vermont  marule. 


Floors  of  National  Museum  building  (Swanton  Lyonnaiae  marble 
Walls  of  library  of  Navy  Department  (partly). 
"Walls  of  cash-room  in  lYeasury  Department  (partly). 
Corcoran  mausoleum,  Oak  Hill  cemetery. 

22.  Cheat  Rivek,  West  Virginia,  sandstone. 
Catholic  institution  between  Twelfth  and  Thirteenth  streets. 
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Stone  pavements. — In  the  report  for  tlie  year  ending  June  30,  1880,  Lieutenant  F.  V.  Green,  United  States 
engineer  corps,  assistant  to  the  engineer  commissioner  of  the  District  of  Columbia,  gives  the  following  interesting 
facts  concerning  the  condition  of  the  streets  of  Washington  on  the  1st  of  July,  18S0 : 


Sqnare  yards. 

Miles. 

981,348 
411,  774 
559,  051 
215,  330 
644,993 
509,481 
1,  799,  541 

14.87 
18.04 
7.45 
31.31 
22.10 
95.62 

Wood 

Total 

5, 121,  518 

230.05 

It  is  stated  that  there  were  in  all  1,188,597.47  square  yards  of  wooden  pavements,  aggi-egating  a  length  of 
nearly  50  miles,  and  costing  .$4,003,744 ;  that  in  1878  there  were,  exclusive  of  paving  between  railway  tracks,  790,000 
square  yards,  or  34  miles,  of  wooden  pavements ;  and  that  on  June  30,  1882,  these  pavements  had  been  partially 
replaced  to  the  following  extent : 


Tears. 

WITH  ASPHALT. 

WITH  GEASITK. 

WITH  ASPHALT  BLOCK. 

TOTAL. 

Sqnare  yards. 

Cost. 

Sqtutre  yards.  { 

Cost. 

Sqnare  yards. 

Cost 

Sqnaie  yards. 

Cost. 

104, 022. 52 
67,  962.  91 

$200,900  18 
104, 143  17 

56,993.24 

45,084.28  t 

$129,  657  32 
87,  390  42 

1, 093. 35 
3,214.08 

$2,661  61 
6,  349  51 

162, 109. 11 
116, 261. 27 

$333,219  11 
197,  883  10 

1879-1880 

Total 

171,  983. 43 

305,  043  35 

102,  077.  52  ; 

217,  047  74 

4,307.43 

9,  Oil  12 

278,  370.  38 

531, 102  21 

The  proportion  of  stone  to  asphalt  laid  in  two  years,  from  July,  1878,  to  July,  1880,  is  as  10  to  17. 

The  granite-block  pavement  here  is  laid  on  a  foundation  of  gravel  and  sand,  and  the  joints  are  filled  with  cement 
of  coal  tar  and  gravel,  as  before  stated.  Of  the  IS  miles  of  stone-block  pavements  7  miles  are  composed  of  Xorth 
Eiver  blue-stone  and  the  balance  of  granite.  The  granite  comes  from  various  quarries  in  Maine  and  cape  Ann, 
Massachusetts,  from  Westerly,  Rhode  Island,  and  from  Richmond,  Virginia.  The  texture  of  the  different  varieties 
is  quite  dissimilar;  the  finer-grained  stones  make  a  smoother  surface  for  a  pavement  and  the  coarser  ones  a  more 
duiable  surface.  Of  the  17.50  miles  of  rough  stone  pavements  8  miles  are  composed  of  cobble  (quartz  or  sandstone 
drift)  and  the  remainder  of  rubble,  mostly  the  so-called  blue-rock  or  mica-schist,  of  Rock  creek.  A  small  amount 
of  rubble  is  of  the  Seneca  stone,  which,  owing  to  its  more  ready  attrition,  does  not  prove  to  be  well  adapted  to 
paving  purposes,  excepting  for  sidewalks. 

The  macadam  pavement  is  mainly  of  the  mica-schist  from  Rock  creek,  but  part  of  it  is  broken  cobble-stone 
'and  a  part  of  it  flint-stone — that  is,  quartz  found  in  seamy  ledges  in  the  mica-schist  formation. 

WHEELmG,  WEST  VIBGIOTA. 

The  site  of  Wheeling  is  very  narrow,  on  account  of  the  abrupt  hills,  situated  a  short  distance  back  from  the 
river,  which  oblige  the  city  to  extend  itself  to  a  great  length  along  the  stream,  as  the  hills  are  too  abrupt  to  furnish 
sites  for  buildings.  The  material  used  in  stone  construction  is  the  Coal-Measui-e  sandstone  quarried  in  the  immediate 
vicinity,  and  on  the  opposite  side  of  the  river,  in  Behnont  county,  Ohio.  This  is  of  suflQciently  good  quality  to 
answer  for  all  ordinary  purposes  of  cou,struction.  For  the  soldiers'  monument  in  course  of  construction  the 
material  used  is  granite  obtained  from  the  New  England  Granite  Works  at  Hartford,  Connecticut.  Strictly  speaking, 
there  are  no  stone  fronts  in  the  city,  but  there  is  considerable  stone  in  basement  stories,  corners,  and  other 
trimmings.  The  abutments  of  the  suspension  bridge  across  the  Ohio  river  at  Wheeling  are  constructed  of  sandstone 
from  the  local  quarries.  The  wharves  are  constructed  of  cobble-stones  gathered  from  the  river  at  low  water,  and 
the  streets  are  nearly  all  paved  with  this  material.  There  is  a  small  amount  of  stone  sidewalk  paving,  and  the 
material  used  is  sandstone  from  the  local  quarries  and  from  Buena  Yista,  Ohio ;  the  Buena  Vista  stone  comes 
already  sawed  to  the  proper  dimensions  for  paving  purposes ;  it  stands  foot-wear  well.  The  local  stone,  from  its 
coarser  and  more  granular  and  friable  structure,  wears  away  more  rapidly  under  foot-wear. 


WILKESBARRB,  PENNSYLVANIA. 

Wilkesbarre  is  located  in  the  celebrated  Wyoming  vallej',  which  lies  between  two  ranges  of  the  Allegheny 
mountains,  the  sandstone  of  Catskill  age  being  abundantly  exposed  on  their  sides  and  much  used  in  Wilkesbarre 
for  purposes  of  construction.    This  material  is  very  durable,  but  hard  and  expensive  to  dress  for  fine  work.     One 
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of  the  priiu'ipiil  quarries  of  tliis  stone  is  situated  in  tlie  inoiintains  7  or  S  miles  east  of  Wilkesbarre;  for  tlie  better 
class  of  triiiiiniiigs  Wyoininj;-  blue-stone  from  I\Iesliop])en  is  now  used  almost  exclusively,  though  considerable 
Oatskill  red  sandstone  is  also  employed  for  caps,  sills,  and  Irimniinss  generally.  The  Luzerne  i)rison  in  Wilkesbarre 
is  the  most  important  stone  structure  of  the  place..  It  is  built  of  (3am])bcirs  ledge  stone,  a  siliceous  con<i;lomerate 
of  a  Hell  buff  color,  very  substantial  and  durable.  Several  fine  private  residences  in  Wilkesbarre  are  const rncted 
of  it.  There  aie  some  buildings  trimmed  with  limestone  from  near  Syracuse,  New  York.  The  material  chielly  used 
for  fouudatious  and  underpinnings  is  the  Catskill  red  sandstone  from  the  mountains  in  the  viciii^ty.  The  Seral- 
Conglomerate,  also  quarried  near,  is  used  to  a  less  extent  for  the  same  jnirposc.  Only  two  or  three  streets  are  paved 
Avith  stone,  and  the  material  used  is  cobble-stone  from  the  Sus(iuelianna  river.  The  sidewalks  are  hirgely  paved 
with  stone,  the  material  being  the  Catskill  red  sandstone  before  mentioned,  and  considerable  Wyoming  blue-stone 
from  :Meshoppen.  Lehigh  slate  is  also  usetl  to  a  limited  extent  for  the  same  purpose.  The  curbstones  are  of  (Jatskill 
red  sandstone  and  Wyoming  blue-stone.  The  bridge  abutments  in  the  bridges  crossing  the  Susquehanna  river  are 
of  Catskill  red  sandstone. 

WILLI AMSPOET,  PENNSYLVANIA. 

There  is  uo  good  stone  for  the  better  class  of  construction  quarried  near  Williamsport;  and  where  stoue  caps, 
sills,  etc.,  are  wanted  they  are  brought  from  Ilummelstown,  Pennsylvania,  almost  exclusively,  although  some  Berea 
and  Amherst  stone  have  been  used  for  trimmings  in  one  building.  The  Lycoming  County  court-house  is  trimmed 
with  Nova  Scotia  sandstone,  which  nearly  resembles  the  Ohio  sandstone  in  color  and  texture.  A  few  buildings  have 
stei)s  of  the  ^lontgomery  County  marble ;  the  steps  of  the  court-house  are  of  New  England  granite,  and  are  becoming 
slipi)ery  from  foot-wear.  In  the  cases  of  the  North  Kiver  blue-stone,  Wyoming  blue-stone,  Ohio  stone,  and  others 
having  a  sandy  grit,  there  is  no  tendency  to  become  slippery.  The  siliceous  conglomerate,  i)robably  of  Serai  or 
Pottsville  Conglomerate  age,  quarried  at  lialston,  Lycoming  county,  is  the  stoue  most  used  for  steps  and  base  courses  ; 
it  is  quite  durable,  does  not  become  slippery,  and  seems  to  give  entire  satisfaction.  It  resembles  the  conglomerate 
at  Pottsville  quite  closely.  The  stone  most  used  for  curbing  is  an  even-bedded,  slaty  stone,  easily  quarried  iu 
suitable  shapes  for  curbing;  one  piece  being  ob.served  which  was  30  feet  long  and  one  foot  square  at  the  end, 
resembling  a  hewu  log.  For  bridge  abutments  rough  stoue  from  the  mountains  in  the  vicinity  is  used.  Stone  has 
heretofore  beeu  comparatively  little  employed  at  this  place.  Ouly  one  street  is  paved  with  stone  and  the  material 
is  rubble  from  the  vicinity.  There  is  but  a  limited  amount  of  stone  sidewalk  pavement ;  the  material  most  used  is 
Wyoming  blue-stone  from  near  Meshoppeu.  Red  and  light-colored  flags  quarried  in  the  vicinity  are  also  used  for 
this  purpose,  and  there  are  a  few  flags  of  Ohio  sandstone. 

WILMINGTON,  DELAWARE. 

The  building  stones  used  in  Wilmington  are  the  Connecticut,  Ohio,  and  New  Jersey  sandstones;  marble  from 
Cockeysville  and  Texas,  Maryland;  serpentine  from  Chester  county,  Pennsylvania;  and  granites  from  Brandy  wine 
creek,  near  the  city.  This  last  is  the  most  convenient  source  of  supply  for  the  city  for  ordinary  purpo.ses,  such  as 
foundations  and  underpinnings,  and  for  stone  street  pavements.  The  sidewalks  are  not  paved  with  stone ;  the 
curbs  are  granite  from  Braudywiue  creek.  The  Cockeysville  marble  and  the  serpentine  from  Chester  county  are, 
however,  in  easy  distance  from  the  city,  and  have  been  used  extensively.  The  courthouse  and  a  large  church  are 
constructed  of  the  serijeutine  before  mentioned,  and  also  a  building  of  Connecticut  sandstone.  The  material  in  the 
walls  of  this  building  was  set  on  edge,  and  it  exfoliated  badly.  The  following  buildings  are  constructed  of  the 
Brandywine  stone :  Saint  John's  Protestant  Episcopal  church,  Market  street,  and  the  houses  of  William  Briuckly, 
Kennet  street;  Edward  Mclngalls,  Eleventh  and  Jefferson  streets;  Joab  Jackson,  Eleventh  and  Washington 
streets;  William  Bush,  Browne  street;  and  Edward  Tatnall,  Market  street. 

WINONA,  MINNESOTA. 

Taking  into  consideration  the  location  and  readiness  of  access  to  the  quarries  and  the  quality  of  the  material, 
there  is  no  possibility  of  obtaining  a  better  supply  of  building  stone  for  use  here  than  material  found  at  Winona, 
Eed  Wing,  and  Stillwater.  The  stone  when  freshly  quarried  is  easily  wrought,  but  becomes  hard  by  weathering. 
The  railroad  bridge,  the  jail,  the  sherif!''s  residence,  and  the  piers  and  abutments  of  Winona  bridge  across  the 
Mississippi  river,  are  built  of  Winona  limestone.  Most  of  the  business  blocks  are  of  red  brick  made  near  Winona. 
Some  Ohio  sandstone  has  been  lately  imported  for  trimmings.  Among  the  other  stones  used  for  trimmings  are  the 
sandstone  from  Fond  du  Lac,  Wisconsin,  and  the  lime-rock  from  Fronteuac  and  Kasota.  The  streets  are  not 
paved  with  stoue,  and  there  is  but  very  little  stone  sidewalk  pavement;  the  material  used  for  this  ]>urpose  is  lime- 
rock  from  Winona. 

,  WOONSOCKET,  IMIODE  ISLAND. 

In  this  place  stone  is  very  little  employed  as  a  material  of  construction.  The  quartzite  and  mica-vschist, 
esi)ecially  from  the  local  quarries,  have  been  largely  used  iu  building  the  mills,  many  of  which  are  stuccoed. 
Northbridge,  Massachusetts,  granite  and  Diamond  Ilill  granite  are  considerably  used  for  underpinnings  iu  the 
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better  liouses.  Curbs  and  crossings  are  usually  of  the  Nortbbridge  granite?;  walls  arc  built  largely  of  the  local 
<}uartzite,  which  forms  the  poor  man's  stone  of  Woonsocket.  The  cobblestones  used  in  some  of  the  buildings  are 
found  in  the  vicinity ;  iu  one  or  two  structures  (Jounecticut  brown  sandstone  is  employed. 

AYOKCESTEE,  MASSACHUSETTS. 

The  houses  here  are  mostly  brick  and  frame  structures.  The  main  street  contains  most  of  the  stone  buildings. 
The  local  quarry  kuown  as  Jlillstone  ledge  was  some  time  ago  given  by  its  owner  to  the  citizens  for  their  free 
use;  it  is,  however,  mostly  quarried  by  one  man.  The  stone  is  good  for  common  uses,  but  is  not  quite  uniform  in 
texture,  and  is  too  much  stained  for  liner  buildings  or  trimmings.  The  Arnold  row  of  stores,  built  of  this  stone, 
exhibits  its  durability,  and  at  the  same  time  its  rather  unattractive  ai)pearance.  The  firm,  sandy  clay  which  forms 
the  site  of  the  city  furnishes  good  foundatious.  The  proportion  of  houses  to  inhabitants  is  large  ou  account  of 
the  mauy  small  frame  structures  designed-  for  the  accommodation  of  factory  employes.  The  foundations  and 
underpinnings  are  of  local  gneissoid  granites  from  the  Millstone  ledge.  The  principal  business  streets  are  i)aved 
with  granite  from  Fitzwilliam,  New  Hampshire,  and  Westford,  and  the  streets  and  sidewalks  are  usually  paved 
with  local  and  Fitzwilliam  granites.  The  cui-bs  are  of  the  gneiss  from  the  Millstone  ledge.  There  are  nearly 
2  miles  of  stone  arch  sewers  and  bridge  abutments  built  of  the  material  from  the  local  quarry.  The  Fitzwilliam 
granite  is  largely  brought  here  by  the  proprietor  of  a  local  quarry.  The  Messrs.  Norcross  have  constructed  fine 
residences  of  thie  Longmeadow  sandstone. 

YONKERS,  NEW  YOKK. 

The  stoues  iu  the  vicinity  of  Yonkers  available  for  building  purposes  are  the  trap  bowlders  and  a  very  rough 
gneiss-rock,  good  onlj'  for  foundations.  For  the  better  class  of  stone  coustruction  brownstone  from  Portland, 
Connecticut,  and  Ohio  sandstone  are  used.  There  is  an  aqueduct  some  300  feet  long  and  40  feet  high  faced  with 
partly  rough  and  partly  dressed  stone,  the  rough  material  of  which  is  broken  bowlders  of  trap,  aud  the  cut  stone 
is  gneiss  from  a  local  quarry.  There  is  also  about  the  town  a  great  deal  of  retaining- wall  made  almost  entirely 
of  broken  bowlders  of  trap.  All  these  bowlders,  of  which  there  seems  to  be  an  unlimited  supply,  are  found  on  or 
near  the  surface  of  the  ground,  enough  being  usually  found  in  digging  the  cellar  to  build  the  foundation  walls, 
and  often  underpinning  also.  The  streets  are  to  some  extent  macadamized  with  limestone  from  Tomkins  Cove 
aud  with  trap-rock  and  crushed  bowlders.  This  style  of  paving  is  known  as  the  Telford  paving ;  in  some  localities 
the  sidewalks  are  largely  paved  with  North  Eiver  blue-stone,  as  are  all  the  cities  which  are  within  easy  reach  of  the 
blue-stone  region.     Curbstones  are  also  of  this  material. 

YORK,  PENNSYLVANIA. 

The  Siluro-Cambrian  limestone,  quarried  in  the  vicinity  of  York,  furnishes  all  the  material  that  is  used  for  the 
construction  of  cellars,  foundations,  street  paving,  aud  road  macadamizing.  The  Goldsboro'  brownstone  from  the 
Triassic  foruuition  in  York  county  is  used  to  a  considerable  extent.  Of  the  marbles  used  for  caps,  sills,  curbing,  etc., 
considerable  comes  from  Cockeysville  and  the  town  of  Texas,  near  Baltimore,  Maryland,  some  from  Montgomery 
county,  Penusylvania,  and  some  from  Vermont  and  Massachusetts.  The  Gettysburg  granite,  a  trap-rock  precisely 
similar  to  the  Conewago  grauite,  is  much  used  iu  York  for  steps,  bases,  caps,  and  sills.  It  is  quarried  on  the  battle- 
field at  Gettysburg.  The  limestone  quarried  in  the  vicinity  is  the  only  stoue  used  near  York  iu  the  construction  of 
bridges.  There  is  a  canal  wall  constructed  of  it.  For  steps  and  curbing,  beside  th^e  Goldsboro'  brownstone,  which 
is  principally  used,  considerable  Gettysburg  granite  is  used;  also  some  Richmond,' Virginia,  granite;  marble  from 
Cockeysville,  near  Baltimore;  some  Montgomery  County  marble,  and,  occasionally,  Connecticut  brownstone.  For 
base  courses  Gettysburg  granite  is  used  to  some  extent;  for  caps,  sills,  etc.,  Cockeysville  marble,  Montgomery 
County  marble,  New  England  marble,  and  some  Gettysburg  granite.  For  hall-ways  and  office  floors,  black  and 
white  marble  tiling  prepared  iu  Philadelphia  is  used.  One  building  is  trimmed  with  the  Amherst,  Ohio,  srone. 
The  streets  are  nearly  all  macadamized  with  the  native  limestone.  Sidewalks  are  but  little  paved  with  stone,  and 
the  material  chiefly  used  is  the  native  limestone.  Peach  Bottom  slate,  however,  is  used  for  this  purpose  in  a  few 
instances.    The  curbstones  are  of  Goldsboro*  brownstone. 

ZANESVILLE,  OHIO. 

The  sources  for  building  stone  are  a  ledge  of  Coal  Measures  saudstone,  quarried  in  the  immediate  vicinity.  This 
ledge  is  a  solid  mass,  about  40  feet  in  thickness,  so  that  the  supply  is  abundant ;  by  far  the  larger  part  of  the  stone 
in  and  about  Zauesvillc  is  of  this  material.  It  is  used  exclusively  in  the  construction  of  canal  locks,  house 
foundations,  excepting  occasionally  the  top  courses,  and  it  furnishes  a  considerable  part  of  sidewalk  pavement. 
Two  or  three  of  the  oldest  l)uildings  in  Zanesville  are  constructed  entirely  of  this  stoue.  It  proves  to  be  durable 
in  the  walls  of  buildings,  but  does  not  resist  foot-wear  so  well.  The  stone  work  of  the  Clarendon  hotel  is  of  the  local 
.sandstone.  An  abundance  of  this  material,  the  ease  with  which  it  may  be  worked,  and  its  fair  quality  for  all 
ordinary  building  i)uri)oses,  give  it  the  first  place  in  importance  among  the  building  stones  found  in  the 
neighborhood.     Another  soun^e  of  supjjly  is  the  ferriferous  limestone  near  the  same  horizon. 
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Chapter  VIIL— THE  DURABILITY  OF   BUILDING  STONES  IN  NEW  YORK 

CITY  AND  VICINITY,  (a) 

By  Alkxis  a.  Julien,  Pii.  D. 

The  ravages  xipon  our  building  stones,  by  that  complex  association  of  forces  which  we  call  "the  weather'',  are 
dangerous  and  rapid.  The  indications  of  interest  in  regard  to  the  serious  results,  which  are  sure  to  come  within 
a  short  period,  are  feeble  and  evanescent.  A  brief  discussion  of  the  nmin  facts  and  of  the  principles  involved  may 
aid  in  forming  a  basis  upon  which  future  investigations  may  rest.  The  conuuissioners,  ai)p()inted  by  the  Department 
of  the  Interior  "to  test  the  several  specimens  of  marble  ottered  for  the  extensitm  of  the  United  States  (Japitol", 
said  in  their  report  of  December  21,  18.51 : 

Thou<];li  the  art  of  building  lias  been  i)raotiee<l  i'rora  the  earliest  times,  ami  constaiU  demands  have  been  made  in  every  ago  for  the 
means  of  determining  the  best  materi.als,  yet  the  process  of  ascertaining  the  strength  and  durability  of  stone  appears  to  have  received 
but  little  deliuite  sc  entilic  attention,  and  the  eonimisftiou,  who  have  never  before  made  this  subject  a  special  object  of  study,  have  been, 
surprised  with  luiforeseen  difficulties  at  every  step  of  their  progress,  and  have  come  to  the  conclusion  that  the  processes  usually  employed 
for  solving  these  questions  are  still  in  a  very  unsatisfactory  state. 

Over  thirty  years  have  passed  since  these  words  were  written,  and  the  same  methods  are  still  largely  in  use, 
although  new  instruments  and  processes  and  rich  discoveries  concerning  the  structure  of  stone  have  been  made 
available  within  a  quarter  of  a  century.  The  facts  i^resented  have  been  gathered  from  many  sources  published 
and  unpublished,  and  from  long  personal  observation.  It  is  but  a  question  of  time  when  careful  and  thorough 
iuvestigatiou  for  the  purpose  of  determining  the  best  means  to  avert  the  coming  destruction  will  be  called  for.  It 
is  necessary  first  to  uuder.stand  the  number  and  the  characccr  of  the  natural  foes  which  are  making  this  deadly 
attack. 

All  varieties  of  soft,  porous,  and  untested  stones  are  being  hurried  into  the  masonry  of  the  buildings  of  New 
York  city  and  its  vicinity.  On  many  of  them  the  ravages  of  the  weather  and  the  need  of  the  repairer  are  ai>parent 
within  five  years  after  their  erection,  and  a  resistance  to  much  decay  for  twenty  or  thirty  years  is  usually  considered 
wonderful  and  perfectly  satisfactoi-y. 

Notwithstanding  the  general  injury  to  the  appearance  of  the  rotten  stone,  and  the  enormous  losses  annually 
involved  in  the  extensive  repairs,  painting,  or  demolition,  little  concern  is  yet  manifested  by  either  architects,, 
builders,  or  house-owners.  Hardly  any  department  of  technical  .science  is  so  much  neglected  as  that  which 
embraces  the  study  of  the  nature  of  stone,  and  all  the  varied  resources  of  lithology  in  chemical,  microscopical,  and 
physical  n)ethods  of  investigation,  wonderfully  developed  within  the  last  quarter-century,  have  never  yet  beeu' 
properly  ai^plied  to  the  selection  and  protection  of  stone  as  used  for  building  purposes. 

The  various  suburbs  and  vacant  districts  have  been  gradually  approaching  a  character  sufficiently  settled  to^ 
justify  the  erection  of  entire  and  numerous  blocks  of  private  residences,  huge  buildings  for  business  offices  in  the 
lower  part  of  the  city  and  for  family  flats  in  the  central  and  upper  wards,  besides  large  numbers  of  public  edifices, 
storage  houses,  manufactories,  etc.  The  failure  of  stone  to  resist  fire  in  the  business  district,  and  the  offensive 
results  of  discoloration  or  serious  exfoliation,  which  the  poor  durability  of  many  varieties  of  stone  has  rendered 
manifest  in  all  parts  of  the  city,  have  already  largely  diminished  its  proportionate  use,  in  reference  to  brick. 
Nevertheless  great  quantities  of  stone  of  many  kinds  are  yet  introduced,  as  ashlar  or  the  trimmings  of  apertures, 
into  the  buildings  now  iu  progress,  and  will  .soon  be  farther  employed,  if  the  present  activity  in  building  be 
<!ontinued,  not  only  iu  the  private  enterprises  already  mentioned,  but  in  others  of  more  lasting  and  public 
imi)ortance;  e.  g.,  the  projected  improvements  and  additions  in  connection  with  our  water  supply,  as  aqueducts 
and  reservoirs;  the  new  bridges  proposed  over  our  rivers;  the  replacement  of  our  rotting  wooden  docks  by  more 
permanent  structures;  and  perimps,  we  may  hope,  the  huge  i)edestal  to  sui)i)ort  the  statue  of  Liberty  on  an 
island  in  our  harbor.  As  the  kiiuls  of  building"  stone  brought  to  this  market  for  these  purposes  are  increasing  in 
number  and  variety,  and  their  selection  and  mode  of  use,  as  it  .seems  to  me,  are  irregular  and  indiscriminate,, 
whether  from  the  ignorance  or  the  carelessness  likely  to  prevail  in  a  busy,  money-getting  comuuinity,  it  would 
appear  proper  that  a  voice  of  warning  should  now  be  heard,  calling  attention  to  the  dangers  involved  in  the  use  of 
bad  .stone  or  the  bad  use  of  good  stone;  in  the  enormous  waste  and  expense  soon  required  for  repairs  in  tmr 
severe  climate,  or  in  the  consequent  disuse  of  stone  in  favor  of  brick,  by  a  natural  reaction,  to  the  injury  of  the 
beauty  and  comfort  of  our  city. 

a  From  the  commercial  relations  of  New  York  to  the  quarries  of  this  country  and  of  foreign  cmiutries,  and  from  the  enormous  scale 
on  which  the  practical  value  of  building  nuiterhils  is  tested  in  that  city,  this  chapter,  though  local  in  title,  forms  the  best  available 
summary  upon  the  durability  of  building  stone  for  the  United  States,  and  is  therefore  placed  iu  the  present  order. 
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There  are  three  classes  in  the  community  to  which  such  a  warning  is  addressed: 

1.  A  considerable  number  of  house-owuers,  to  whom  it  seems  to  come  too  late,  since  they  have  already  expended 
tens  of  thousands  of  dollars  in  tenii)orary  repairs,  patching  and  pninting  decayed  stone,  and  many  of  whom  have 
doubtless  made  rash  vows  to  use  hereafter,  in  construction,  brick,  iron,  terracotta,  wood — anything  but  stone. 

2.  House-owners,  not  yet  aware  of  the  coming  dilai)idation,  and  who  can  yet  take  precautious  to  delay  or 
prevent  its  arrival— or  others  about  to  build,  and  who  have  implicit  faith  in  the  eternity  of  building-stone,  since 
it  comes  from  the  "everlasting  rock",  or  at  least  in  a  tluration  which  will  last  their  lifetimes — and  also  a  certain 
proportion  of  builders  aud  architects  willing  to  learn,  and  who  have  nuich  to  learu,  since  the  practical  scientific 
study  of  building  stones  is  yet  to  be  made. 

3.  And  lastly,  the  architects,  builders,  and  contractors,  who  know  all  about  the  subject,  or  who  do  uot  care 
what  happens  to  the  houses  they  build,  aud  that  large  part  of  our  i)opulatiou  who  never  expect  to  own  any  houses. 
To  all  these  the  decay  of  the  stone  in  this  city  is  a  matter  of  inditt'erence,  aud  the  quotation  presented  below — 
"  scarcely  a  public  building  of  recent  date  will  be  in  existence  a  thousand  years  hence" — few  of  them,  indeed,  over 
a  century  or  two,  in  fair  condition — is  only  a  matter  of  jest. 

1.— EFFECTS  OF  WEATHERIISTG  UPON  THE  BUILDING  STONE  OF  NEW  YORK,  BTO. 

In  foreign  countries  the  subject  of  the  attack  of  atmospheric  agencies  on  building  stones  has  received  much 
atteutiou,  i)articularly  within  the  last  half  century,  and  much  earnest  effort,  though  as  yet  ill-systematized  and 
ill-regulated,  has  been  exerted  for  their  protection  by  means  of  the  new  light  and  facilities  of  modern  sciences. 
The  contrast  between  the  durability  of  the  stone  buildings  erected  in  modern  and  in  the  most  ancient  times  Is 
strongly  marked : 

In  modern  Euroi)e,  and  particularly  in  Great  Britain,  there  is  scarcely  a  public  bnililing,  of  recent  date,  which  will  be  in  existence 
a  thonsaud  years  hence.  Many  of  the  most  sjilendid  works  of  modem  architecture  are  hastening  to  decaj'  in  what  may  be  justly  called 
the  infancy  of  their  existence,  if  compared  with  the  dates  of  public  buildings  that  remain  in  Italy,  in  Greece,  in  Egypt,  aud  the  East. — 
Gtvilt's  Eiwi/olopeiiiu  of  ArcltUecture. 

In  Eugland  this  is  largely  due  to  the  general  use  of  soft  freestones,  both  sandstones  and,  especially  in  London, 
earthy,  loosely  compacted  limestones.  Before  the  erection  of  the  houses  of  parliament  a  royal  board  of  commissioners 
was  appointed  for  the  selection  of  the  proper  building  stones,  and  a  large  amount  of  information  w'as  collected  on 
the  subject  of  the  modes  and  rapidity  of  weathering  of  the  various  building  stones  throughout  the  United  Kingdom. 
So  difficult  and  novel,  however,  was  the  investigation  that  the  results  obtained  have  been  only  partially  successful, 
both  in  the  selection  of  the  stone,  and,  on  its  incipient  attack  by  the  atmosphere  of  Londou,  in  the  artificial  means 
suggested  for  its  preservation.  Only  last  year  the  statement  was  made,  in  reference  to  the  building  of  the  royal  courts 
of  justice,  just  erected  and  inaugurated  in  London  : 

What  will  be  the  fate  of  its  exterior  carvings  and  frettiugs  after  another  fifty  years  of  London  smoke,  all  of  us  can  tell.  The  same 
may  be  said  of  a  thousand  other  buildings,  great  and  small,  that  the  past  generation  of  Londoners  has  raised  as  monuments  of  its  own 
ignorance  of  the  simplest  conditions  of  good  building.  They  carve  their  fronts  with  carvings  of  flowers  and  fruit,  which  in  a  year  the 
soot  will  blacken  past  recovery,  aud  in  five  years  corrode  beyond  recall. 

We  see  important  and  costly  edifices  restored  in  the  lifetime  of  the  architects  who  designed  them,  and  palaces  patched  with  cement 
and  painted  over  every  three  or  four  years,  before  their  builders  have  passed  away.  *  *  *  No  remedy  has  been  found  for  the  decay  of 
soft  calcareous  stone  in  our  smoky  cities ;  and  yet,  in  our  childish  helplessness,  we  continue  to  use  it  daily  aud  year  after  year,  as  if  wo 
had  no  warnings  of  the  folly  of  doing  so.  (a) 

In  a  recent  investigation  of  the  subject,  founded  largely  on  a  study  of  the  stone  monuments  in  the  grave-yards 
of  Edinburgh,  Dr.  A.  Geikie,  of  the  geological  survey  of  Great  Britain,  has  pointed  out  that  in  a  town  the  weathering 
action  differs  from  that  which  is  normal  in  nature;  on  the  one  hand  in  the  formation  of  sulphuric  acid  from  smoke, 
causing  more  rapid  decay  of  stone-work  ;  on  the  other  in  the  inferior  range  of  temperature  in  towns  aud  less  severe 
action  of  frost. 

Dr.  Geikie  also  found  that  sandstones,  if  siliceous,  were  sometimes  only  roughened  in  two  hundred  years.  When 
colored  the  destruction  goes  on  by  solution  of  cement,  or  of  the  matrix  in  which  the  particles  of  .silica  are  embedded, 
e.  </.,  clay,  carbonate  of  lime,  and  iron  and  hydrous  aud  anhydrous  ferric  oxide.  In  this  material  he  estimated  the 
rate  of  lowering  to  amount  to  three-quarters  of  an  inch  in  a  century. 

lu  the  stone  of  the  buildings  of  New  York  and  adjacent  cities  the  process  of  disintegration  and  destruction  is 
widespread,  and  yearly  becoming  more  prominent  and  offensive. 

Gneiss. — The  commissioners  of  the  Croton  Aqueduct  department,  in  their  annual  report  for  1862,  page  07.  make 
the  following  statement : 

The  retaining- walls  of  the  embankments  in  many  cases  require  exteusive  rebuilding.  Most  of  these  walls  have  been  constructed  of 
the  stoue  found  in  their  immediate  neighborhood — often  of  a  very  iuferior  and  perishable  character.  Thus  far  we  have  been  able  to  keep 
these  walls  in  comparatively  good  order  by  removing  every  year  portions  of  disintegrated  stoue  and  replacing  them  with  durable  material ; 
but  during  the  past  year  such  large  portions,  and  at  so  many  jioiuts,  are  giving  way  in  mass,  that  an  increased  amount  must  necessarily 
be  expended  on  them  during  the  coming  season.  , 

a  The  Builder,  1831,  p.  708. 
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IMaublk. Ttiiliiin  uiaibU'  has  been  found  incompetent  to  witlistand  the  severity  of  our  climate,  when  used  foi- 

outdoor  work  •  and  of  this  good  ilhistrations  are  sliown  in  the  pilhirs,  once  elegantly  polislied,  in  tlie  portico  of  the 
<;hnreh  on  the  southeast  corner  of  Fourth  a\enue  and  Twentieth  strex't,  etc.  The;  same  objection  has  been  urged 
to  tlie  outdoor  use  of  American  marbles  in  our  cities,  supported  at  least  by  their  rapid  diseoloraf  ion,  but  tlie  question 
is  yet  unsettled. 

Professor  Hull  observes : 

From  tlio  mauiicr  iu  which  the  buildings  and  nioniiiiicnls  ol'  Ilal.v,  t'oriiied  of  calcareous  materials,  have  retained  to  a  wonderful 
degree  the  shari)ues8  of  their  original  sculpturing,  unless  disligured  by  the  hand  of  man,  it  is  clear  that  a  dry  and  smokeless  atmosphere  is 
the  essential  element  of  durability.  In  this  respect,  therefore,  the  humid  sky  aud  gaseous  air  of  British  towns  must  always  place  the 
buildings  of  this  country  at  a  comparative  disadvantiige  as  regards  dnraliility. 

And  again : 

Under  a  smokeless  atmosphere  it  is  capable  of  resisting  decay  for  lengthened  periods,  though  it  becomes  discolored.  '  •  »  xhe 
pi'rishable  nature  of  the  marble  wheu  exposed  to  the  smoky  atmosphere  of  a  British  city,  is  e\'iuced  by  the  decayed  state  of  the  tomb  of 
Chantrey,  erected  in  ISiO,  in  the  "  God's  acre"  belonging' to  St.  .John's  Wood  chapel. 

Another  example  of  this  decay  is  shown  in  the  group  of  Queen  Anne,  etc.,  erected  from  Carrara  marble,  about 
the  beginning  of  the  eighteenth  century,  before  the  west  front  of  St.  Paul's,  in  London,  England,  and  which  has 
been  covered  throughout  with  a  coat  of  paint  in  the  hope  of  slightly  retarding  its  inevitable  decay.  The  doloniitic 
marble  of  Westchester  county  has  been  largely  emi)loyed  in  our  buildings,  and  .some  idea  of  its  character  for 
durability  may  now  be  gained.  A  line-grained  variety  was  used  iu  the  buildin/j  of  the  United  States  assay-office, 
in  Wall  street;  its  surface  is  now  much  discolored,  and  the  edges  of  many  of  the  blocks  show  cracks.  A  variety 
of  medium  texture  was  employed  in  the  hotel  at  the  corner  of  Fulton  and  Pearl  streets,  erected  iu  1823 ;  the  surface 
is  decomposed,  after  the  exposure  of  exactly  sixty  years,  with  a  gray  exterior,  iu  a  crust  from  one-eighth  to  one- 
fourth  inch  in  thickness,  soft  and  orange-colored  in  section.  Many  crystals  have  fallen  out  of  the  surface  on  the 
weathered  eastern  face,  liroducing  a  pitted  appearance.  A  very  coarse  variety  has  been  used  in  the  bank  building 
at  Thirty-second  street  and  Broadway,  in  large  part  being  set  on  edge ;  very  many  of  the  blocks  are  more  or  less 
cracked,  even  in  the  highest  story.  In  the  United  States  Trea.sury  building,  iu  Wall  street,  a  rather  coarse 
dolomite-marble,  rich  in  tremolite  and  phlogopite,  was  used,  the  blocks  being  laid  on  bed  in  the  plinth  and  most 
of  the  ashlar,  but  largely  on  edge  in  the  pillars,  pilasters,  etc. ;  in  the  latter  case  vertical  fissures  commonly  mark 
the  decay,  but  even  elsewhere  a  deep  pitting  has  been  produced  by  the  weathering  out  of  the  tremolite.  The 
marble  used  in  many  other  pi'ominent  buildings  has  been  improperly  laid,  e.  g.,  iu  both  of  the  buildings  of  the  city 
hall,  the  Drexel  building,  at  the  corner  of  Broad  and  Wall  streets,  the  Academy  of  Design,  at  Twenty-third  street 
and  Fourth  avenue,  etc.  The  same  iirocess  of  ultimate  ruin  in  its  incipient  stages  is  abundantly  shown,  even  in  the 
marble  slabs  iu  Saint  Paul's  church-j'ard  and  monuments  of  Greenwood  cemetery,  by  discoloration  and  disintegration 
of  surface.  In  the  United  States  hotel,  on  Fulton  street,  constructed  of  Westchester  marble  in  1823,  we  have  the 
opportunity  to  study  the  effect  of  weathering  for  over  a  lialf  century.  Though  presenting  a  good  appearance  at 
a  distance,  the  stone  has  become  pitted  by  the  falling  out  of  giains,  especially  on  the  east  side,  and  is  tinged  a 
dirty  orange  by  a  crust  of  decomposition  from  one-sixteenth  to  a  quarter  of  an  inch  iu  depth. 

The  horizontal  tablets,  supported  on  masonry  which  has  partially  settled  (e.  g.,  J.  G.,  1821),  generally  show  a 
slight  curvature  in  center,  only  iu  part,  possiblj',  produced  through  solution  by  standing  rain-water. 

Dolomieu  first  made  the  observation  on  an  Italian  marble,  called  betuUio,  that  it  jiossessed  a  degree  of  flexibility 
allied  to  that  of  the  itacolumite  of  Brazil.     Gwilt  states  [Encydopedia  of  Architecture,  p.  1274) : 

Some  extremely  tine  specimens  of  white  marble  are  to  be  seen  iu  the  Borghese  palace  at  Rome,  which,  on  being  suspended  by  the 
center  on  a  hard  body,  bend  very  considerably.  It  is  found  that  statuary  marble  exposed  to  the  sun  acquires,  in  time,  tliis  property, 
thus  indicating  a  less  degree  of  adhesion  of  its  parts  than  it  naturally  possessed. 

In  the  white-marble  veneering  of  the  fagade  of  St.  Mark's,  Venice,  the  same  effect  has  been  observed  by  Mr. 
G.  M.  Burns,  jr.,  in  the  lower  half  of  a  slab  of  veined  marble,  2  inches  thick,  on  the  south  side  of  the  northernmost 
of  the  five  portals,  just  behind  the  columns  and  about  5  feet  from  the  pavement.  The  slab  is  11  feet  2  iiiclies  long, 
aiul  1  foot  G  inches  wide ;  it  is  hung  to  the  backing  by  copper  hooks  driven  into  the  brick-work,  but  the  lower  part, 
for  a  distance  of  5  feet  7  inches,  bulges  out  2f  inches  from  the  backing. 

The  exposure  is  directly  westward,  aud  I  found  that  it  became  decidedly  warm  iu  the  afternoon  sun,  while  the  backing  would  be 
likely  to  keep  its  temperature  lower.  Though  the  outer  surface  is  somewhat  weatherworn,  I  could  not  find  the  slightest  tendency  to 
fracture  in  any  part. — The  Amei'ican  ArdiHecl  and  Building  2fcu'S,  1882,  p.  118. 

Also  at  the  palace  of  the  Aihambra,  iu  Grenada,  Spain,  one  of  the  two  doors  that  have  been  christened  "  La 
Mezquita"  exhibits  an  ancient  facing  of  three  slabs  of  marble,  the  upper  resting  as  a  lintel  upon  the  two  others, 
which  form  uprights,  11  feet  in  height,  9  inches  in  width,  and  only  2J  inches  in  thickness.  At  ISJ  inches  from  the 
top  of  the  door  the  slab  on  the  right  begins  to  curve  and  to  detach  itself  from  the  wall,  attaining  the  distance  of 
3  inches  at  about  3  feet  from  the  bottom.  From  a  subsidence  of  the  material  of  the  wall  an  enormous  thrust 
has  been  exerted  upon  the  right,  and  the  marble,  instead  of  breaking  or  of  rujituring  its  casings,  has  siin|)ly  bent 
and  curved  as  if  it  were  wood. — La  Nature,  1882. 
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I  iiiive  also  been  iiifonued  at  Sutheilaud  Falls  aud  other  quarries  uear  Rutland,  Vermont,  that  the  bendiug 
of  thin  slabs  of  marble  exposed  to  the  sunshine  in  the  open  air,  and  accidentally  supported  only  at  the  ends,  has 
been  there  repeatedly  observed. 

Flenrian  de  Bellevue  discovered  a  dolomite  possessed  of  tlie  same  property  in  the  Val-Levantine,  of  ^Nlount 
Saint  Gotliard.  Dolomieu  attributed  the  property  to  "a  state  of  desiccation  which  lias  lessened  the  adherence  of 
the  molecules  of  the  stone",  aiul  this  was  supposed  to  be  confirmed  by  experiments  of  De  Bellevue,  who,  on  heating 
inflexible  varieties  of  marble,  found  that  they  became  flexible. 

This  change,  however,  cannot  be  connected  with  the  remarkably  small  content  of  water  existing  in  marbles, 
but  with  a  peculiarity  of  their  texture,  which  has  been  briefly  discussed  by  Ai-chibald  Geikie  {Proc.  Roy.  Soc.  Edinb., 
ISSO),  in  an  interesting  investigation  on  the  decay  of  the  stones  used  in  Scotch  cemeteries.  He  has  pointed  out 
that  the  irregular  and  closely-contiguous  grains  of  calcite  which  make  up  a  white  marble  are  united  by  no  cement, 
and  have  ai>parently  a  very  feeble  coherence. 

It  appears  to  me  probable  also  that  their  contiguous  crystallization  has  left  them  iu  a  state  of  tension,  on 
account  of  which  the  least  force  applied,  through  pressure  from  without,  or  of  the  unsupported  weight  of  the  stone, 
or  from  internal  expansion  .by  heat  or  Irost,  produces  a  separation  of  the  interstitial  planes  in  minute  rifts.  Such 
a  condition  permits  a  play  of  the  grains  upon  each  other  and  considerable  motion,  as  illustrated  iu  the  comq|ouly- 
observed  sharp  foldings  of  strata  of  granular  limestones,  without  fractures  or  faults.  In  such  cases,  also,  I  have 
obsei-ved  that  the  nmtual  attrition  of  the  grains  has  been  sometimes  sufficient  to  convert  their  angular,  often 
rhomboidal,  original  contours  into  circular  outlines,  the  interstices  between  the  rounded  grains  being  evidently 
filled  up  by  much  smaller  fragments  and  rubbed-olf  particles;  e.  (/.,  in  the  white  marble  of  the  anticlinal  axis  at 
Sutherland  Falls,  Vermont. 

These  results  are  confirmed  by  the  appearances,  familiar  to  all  lithologists,  in  the  studj'  of  thin  sections  of 
marble,  the  latent  interstices  between  the  grains  of  calcite  having  been  often  developed  by  the  insinuation  of  films 
and  veiulets  of  iron-oxide,  manganese-oxide,  etc.  While  a  polished  slab  of  marble  fresh  ft-om  the  stone-yard  may 
not  be  liarticulai'ly  sensitive  to  stains,  after  it  has  been  erected  and  used  as  a  mantel-piece  over  a  tire-place,  its 
increased  absorption  of  ink,  fruit-juices,  etc.,  becomes  strongly  marked.  On  this  property  are  founded  the 
processes,  always  preceded  by  heat,  for  the  artificial  coloring  of  marbles. 

In  the  decay  of  the  marble,  largely  Italian,  in  the  atmosphere  of  Edinburgh,  Geikie  has  recognized  three 
phases: 

1.  Loss  of  polish,  superficial  solution,  and  production  of  a  rough,  loosely-granular  surface.  This  is  effected, 
Geikie  states,  by  "exi)osure  for  uot  more  than  a  year  or  two  to  our  prevalent  westerly  rains".  The  solution  of  the 
surface  may  sometimes  reach  the  depth  of  about  a  quarter  of  an  inch,  aud  the  inscriptions  may  become  almost 
illegible  in  sixteen  years. 

In  our  own  dry  climate,  however,  these  results  do  uot  appear.  The  i)olish  often  survives  ten  years  in  our  city 
cemeteries,  and  even  for  over  half  a  century,  near  the  ground,  in  the  suburban  cemeteries ;  in  one  instance,  at 
Fla.tbush,  it  has  remained  intact  for  over  150  years,  on  the  tombstone  of  F.  and  P.  Stryker,  dated  1730.  Inscriptions 
are  decipherable  in  Saint  Paul's  church-yard  back  to  the  date  of  1798,  but  about  one-tenth  a;e  illegible  or  obliterated ; 
the  latter  efi'ect  was  never  seen  in  a  single  instance  on  the  suburban  stones,  and  is  evidently  due  to  the  acid  vajiors 
in  the  rain  waters  of  the  city. 

'2.  Incrustation  of  the  marble  with  a  begrimed,  blackish  film,  sometimes  a  millimeter  iu  thickness,  consisting 
of  town-dust,  cemented  by  calcium  sulphate,  and  thorough  internal  disintegration  of  the  stone,  sufflcient,  after  a 
century,  to  cause  it  to  crumble  into  powder  by  very  slight  pressure. 

Xeither  the  crust  nor  any  deep  disintegration  has  been  observed  in  the  oldest  marble  tombstones  in  the  cemeteries 
of  New  York;  their  absence  is  plainly  attributable  to  the  inferior  humidity  of  our  atmosphere  and  the  absence  of 
smoke  from  soft  coals. 

3.  Curvature  and  fracture,  observed  iu  slabs  of  marble,  firmly  inserted  into  a  solid  frame-work  of  sandstone. 
This  process  consists  in  the  bixlging  out  of  the  marble,  accompanied  with  a  series  of  fractures,  and  has  been 
accomplished  by  expansion  due  to  frost.  Tombstones  are  never  constructed  in  this  way  iu  our  cemeteries ;  but  the 
curvature  of  horizontal  slabs,  observed  in  Saint  Paul's  church-yard,  produced  by  the  sagging  of  the  supjiorting 
masonry  beneath  the  center  of  the  slab,  is  simply  indicative  of  the  flexibility  of  the  material. 

Geikie  states: 

TJie  results  of  my  obseirations  among  our  buiial-grounds  show  that,  save  in  exceptionally  sheltered  situations,  slabs  of  marble 
exposed  to  the  weather  iu  such  a,  climate  and  atmosphere  as  that  of  Edinburgh  are  entirely  destroyed  in  less  than  a  century.  AVheie 
this  destrni  tion  takes  place  by  simple  comparatively  rapid  superficial  solution  aud  removal  of  (he  stone,  the  ra^e  of  lowering  r)f  the 
surface  amounts  sometimes  to  about  a  third  of  an  inch  (or,  roughly,  9  millimeters)  in  a  century.  Where  it  is  effected  by  internal 
displacement,  a  curvature  of  ii  inches,  with  abundant  rents,  a  partial  effacement  of  the  inscriptiou,  and  a  reduction  of  the  marble  to  a 
pulverulent  condition,  itiay  bo  produced  in  about  forty  years,  and  a  total  disruption  and  effacement  of  the  stone  within  one  hundred.  It  is 
evideut  that  white  marble  is  here  utterly  unsuited  for  out-of-door  use. 

My  ow-u  conclusion,  from  observations  iu  Xew  York,  is  that,  in  the  cemeteries  within  the  city,  the  polish  on 
vertical  slabs  is  usually  destroyeil  iu  about  teu  years;  that  the  inscrii)tions  are  oidy  in  small  part  efl'aced  witliin 
from  thirty  to  fifty  years,  and  are  for  the  most  part  perfectly  legible  on  the  oldest  tombstones,  dating  179S;  and  that, 
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iilllioiigh  tlio  lodiiction  of  the  surCace  to  :i  loose,  gramilar  condition  may  reat-li  tlic  depth  of  ten  millimeters,  the 
actual  lowering  of  the  siulace  seldom  exceeds  5  or  0  millimeters,  the  internal  disintegration  is  never  sufficient 
to  aliect  sensibly  the  strength  of  the  stone  during  the  periods  of  exposure  which  have  been  noted,  and  a  slight 
flexure,  perliai)s  to  tlio  amount  of  I'J  or  15  milliinetcrs,  sometimes  ali'ects  the  center  of  horizontal  slabs,  L'  meters  in 
length. 

In  the  cemeteries  without  the  city  the  polish  may  often  survive  near  the  ground,  on  tlie  faces  of  vertical 
slabs,  for  over  one  hundred  and  fifty  years,  as  the  granulation  of  the  surface  rarely  exceeds  a  depth  of  3  or  4 
millimeters;  and  all  the  inscriptions  remain  perfect  on  the  oldest  vertical  tombstones,  sutl'ering  i)artial  eflacemeut 
only  on  horizontal  slabs. 

Although  these  facts  show  the  far  greater  durability  of  marble  in  our  dry  and  pure  atmosphere,  the  frequent 
obliteration  of  inscriptions,  the  general,  and  often  rapid,  granulation  of  the  surface,  and  the  occasional  tissuring 
of  slabs,  show  that  the  decay  of  marble — in  the  varieties  hitherto  long  used  in  New  York  city — is  steady, 
inevitable,  and  but  a  question  of  time;  and  with  Geikie,  1,  too,  am  convinced  that,  if  unprotected,  such  materials 
are  utterly  unsuited  for  out-of-door  use,  at  least  for  decorative  i)urposes  or  cemetery  records,  within  the  atmosi)here 
of  a  city. 

Sandstone. — In  regard  to  brownstone  there  seems  to  be  a  common  if  not  universal  opinion — but,  in  raj-  own 
view,  too  hasty,  and  by  no  means  established — which  is  presented  in  the  following  quotation: 

The  (lays  of  brownstone  fronts  for  the  better  class  of  houses  are  probably  numbered.  A  thin  veneering  of  soft  stone,  hooped  oil 
to  .a  brick  wall,  .adds  almost  nothing  to  the  strength  of  a  building.  On  the  exposure  of  the  brownstone  fronts  for  sixty  or  eighty 
years  to  the  severity  of  our  climate,  in  the  opinion  of  intelligent  stone-cutters,  the  majority  of  tluim  will  be  in  ruins,  and  the  remainder 
much  dilapidated. 

In  the  widely-quoted  oi)iniou  of  one  architect,  this  stone  is  of  no  more  use  for  architectural  work  in  this  region 
than  so  much  gingerbread. 

Even  the  brown  sandstone  of  the  city  hall,  originally  of  a  veiy  superior  quality,  and  the  crumbling  cornices, 
lintels,  etc.,  of  numberless  houses  which  line  some  of  the  other  streets  of  the  city,  evince  the  progi-ess  of  the  decay. 
It  makes  no  very  great  diiference  whether  the  stone  is  laid  parallel  or  perpendicular  to  its  grain.  In  the  former 
case  its  destruction  is  more  rapid ;  in  the  latter,  rottenness  soon  appears  in  the  lintels,  columns,  cornices,  and  other 
projecting  portions  of  the  edifice.  Several  of  the  fronts  along  Fifth  avenue,  some  of  them  less  than  ten  years  old, 
already  look  frightful  to  the  experienced  eye  of  an  honest  stonecutter. 

In  regard  to  the  name  "  Xova  Scotia  stone",  it  may  be  well  to  explain  that  it  originated  many  j'ears  ago,  when 
grindstone  dealers  obtained  their  supplies  from  some  small  surface  quarries  located  in  and  near  Nova  Scotia.  As 
that  stone  was  of  a  yellow  color,  the  stone  trade  has  persisted  ever  since  in  calling  every  light-colored  stone  coming 
from  anywhere  in  that  section  '-Nova  Scotia  stone''.  However,  95  i^er  cent,  of  the  imported  stone  is  derived  from 
New  Brunswick  (probably  So  per  cent,  from  Dorche.ster),  and  the  remainder  from  Nova  Scotia  and  other  points. 
The  popular  name  has  been  applied  to  light-colored  stones  of  every  quality,  quarried  at  various  points  of 
eastern  Canada,  over  a  wide  section  of  country,  hundreds  of  square  miles  in  extent,  and  variously  worked  out  at 
tide-level,  under  tide-water,  from  exposed  reefs  running  out  into  the  sea,  or,  as  at  Dorchester,  New  Brunswick, 
from  a  hillside  900  feet  high  and  a  quarter  of  a  mile  from  tidewater.  The  small  quarries  usually  work  out  only 
such  stones  as  they  can  obtain  from  outcroi)ping  ledges  and  bowlders,  and  these  are  apt  to  be  of  bad  and  varying 
color,  more  or  less  full  of  iron  and  other  defects ;  for  example,  the  surface  quarries  of  Hillsboro',  New  Brunswick, 
long  since  abandoned,  used  in  the  houses  in  Forty-second  street  near  Madison  avenue,  in  Second  avenue  near  Fifty- 
fifth  street,  some  of  the  bridges  in  Central  park,  etc.  At  the  quarries  of  Dorchester,  New  Brunswick,  it  is  stated 
that  from  35  to  50  feet  of  inferior  rock  and  debris  are  first  stripped  off  to  reach  the  sound  rock  which  is  sent  to  this 
market.  The  introduction  of  this  stone  into  the  city  as  a  building  material  has  been  too  recent  to  allow  any  measure 
of  its  durability.  A  little  exfoliation  may  be,  however,  distinguished  near  the  ground  line,  and  on  the  sides  and 
posts  of  stoops,  in  many  cases.  Also,  in  panels,  under  heavj-  jn-qjecting  moldings,  cornices,  etc.,  where  the  sun 
has  no  chance  to  reach  and  dry  up  the  dampness,  the  stone  molders  away  slightly  over  the  surface.  In  the 
cemeteries  it  is  rarely  or  never  used ;  in  one  example,  possibly  of  this  material,  in  Saint  Paul's  church-yard. 
(W.  J.  M.,  1841),  the  decay  is  plainly  beginning  around  the  carvings.  The  discoloration  of  good  varieties  of  the 
stone  would  be  very  slow  to  affect  vertical  surfaces,  projx-rly  protected  by  drips ;  but  on  sloping,  horizontal,  or 
shaded  surfaces,  especially  near  the  street-level,  street-dust  is  sure  to  lodge  and  cling,  all  the  more  after  the  surface 
becomes  roughened  by  a  slight  disintegration  ;  while  the  rough  usage  to  which  the  stone  of  balustrades  and  stoops 
is  always  subjected  in  a  busy  street,  renders  this,  as  well  as  all  other  soft  varieties  of  freestone,  liable  to  chipping 
as  well  as  offensive  discoloration  (e.  </.,  in  the  courses,  trimmings,  and  ])osts  of  the  church  on  the  coi'ner  of  Forty- 
second  street  and  Madison  avenue,  etc.),  and  unsuitable  for  use  near  the  ground  line. 

These  freestones  from  New'  Brunswick  and  Nova  Scotia,  largely  emjdoyed  in  our  cities,  rarely  exhibit  a 
laminated  structure,  and,  though  a  softer  stone  than  the  Triassic  sandstone  just  referred  to,  is  rarely  atYected  by 
exfoliation  to  any  extent,  partly  perhaps  because  its  introdiu'tion  into  this  district  has  been  much  later  than  that 
of  the  brownstone.    Many  instances  occur,  however,  where  already  an  exfoliation  has  taken  place,  especially  near 
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the  grouud  liue  aud  on  peculiarlj-  exposed  surfaces,  sxifticieiit  to  mar  oflensivelj'  the  appearance  of  tbe  niasomy. 
This  is  exceptioual  it  is  true,  but  only  a  proper  investigation  or  a  far  longer  trial — as  yet  little  exceeding  twenty- 
five  years — will  establish  tbe  litness  ot  tliis  stone  for  this  climate. 

So  also  the  freestone  from  Amherst,  Berea,  etc.,  Ohio,  has  been  used  to  considerable  extent,  aud  in  one  building 
(on  the  corner  of  Broadway  aud  Barclay  streets)  has  stood  well  for  twenty  years.  Its  rich  content  of  quartz,  said 
to  reach  97  i^er  cent,  in  the  buft'  stoue  from  Amherst,  renders  this  one  of  the  most  promising,  in  regard  to  durability, 
of  all  the  freestones  of  the  sandstone  class  yet  introduced  here.  Buildings  constructed  of  this  material  in  this 
city  since  1857  {e.  g.,  on  the  corner  of  Bai'clay  street  and  Broadway,  on  the  corner  of  lloward  aiid^  Crosby  streets, 
etc.),  show  no  decay,  but  only  discoloration.  In  other  instances  {e.  g.,  rows  of  houses  on  Fiftieth  street,  west  of 
Fifth  avenue,  on  Madison  avenue  between  Thirty-fourth  and  Forty-third  streets,  etc.)  the  blackened  discoloration 
and  frequent  chipping  of  edges  of  the  soft  stone  are  quite  oflensive.  On  the  other  hand,  it  must  be  admitted  that 
a  stone  which  cleans  itself  by  the  disintegration  of  its  surface,  the  graius  dropping  out  and  so  carrying  away 
the  dirt,  as  in  the  poorer  and  softer  varieties  of  brownstone  or  of  Nova  Scotia  stone,  is  by  that  very  action  still 
more  objectionable  from  its  want  of  durability ;  and  the  discoloration  of  the  Ohio  stone  is  offset,  at  least  in  part, 
in  the  best  varieties,  by  their  hardness  and  promise  of  durability.  N'evertheless,  all  these  light-colored  freestones 
from  New  Brunswick  or  Ohio,  as  well  as  the  light-colored  limestones  from  Indiana,  etc.,  aud  the  light-colored 
granites  from  New  England,  are  all  open  to  the  special  objection  of  most  offensive  discoloration  (described  beyond) 
shown  here  in  abundant  instances  as  in  the  cities  of  the  west.  This  is  more  likely  to  affect  inclined  than  vertical 
surfaces,  and  those  near  the  level  of  the  street,  i.  e.,  within  the  reach  of  deposit  of  street  dust;  and  the  objection 
might  be  largely  obviated  by  our  builders  by  discarding  the  light-colored  stones  of  all  kinds  from  projections 
(coi'nices,  dressings  of  doors  aud  windows,  etc.),  and  from  our  stoops,  where  the  additional  softness  of  some 
varieties  renders  them  liable  to  disfigurement  from  wear  and  blows  (e.  g.,  the  blocks  of  Nova  Scotia  stone  fronts  in 
Madison  avenue,  above  Thii-ty-fourth  street). 

Medina  sandstone. — This  material  is  of  recent  introduction  (e.  g.,  Baptist  church  on  Fifty-seventh  street, 
west  of  Sixth  avenue),  and  its  true  durability  cannot  yet  be  estimated. 

Blue-stone  (graywacke). — This  stone  is  yearly  coming  into  more  general  use,  and,  though  somewhat  somber 
in  tone  and  difficult  to  dress,  seems  likely  to  i)rove  a  material  of  remarkable  durability.  In  one  building  in 
Twenty-fourth  street,  between  Madison  and  Fourth  avenues,  its  condition  appears  to  be  excellent,  after  fifteen 
years'  exposure  perfectly  retaining  the  tool  marks.  The  variety  reported  to  come  from  the  Wyoming  valley  (e.  g., 
in  the  building  on  the  north  side  of  Union  square)  is  really  derived,  as  I  am  informed  by  Professor  H.  L.  Fairchild, 
from  Meshoppen,  Pennsylvania. 

The  blue-stone  or  graywacke  of  central  New  York  and  of  Pennsylvania  has  not  only  been  of  general  use  as  a 
flag-stone,  but,  in  compact  varieties,  has  been  yearly  coming  into  greater  use  in  our  cities  for  the  purpose  of  water- 
tables,  ornamental  bands,  window-sills,  etc.,  aud,  although  not  a  freestone,  has  recently  been  introduced  even  for 
the  Ixonts  of  residences  (e.  </.,  on  northwest  corner  of  Madison  avenue  aud  Seventy-second  street).  It  is  likely  to 
be  one  of  the  strongest  and  most  durable  stones,  in  my  opinion,  and,  to  judge  by  its  weathering  in  outcrops,  will  be 
liable,  only  after  a  long  exposure,  to  a  reddish-brown  discoloration. 

Limestone. — The  Lockport  limestone  has  been  used  to  a  small  extent  in  this  city,  unfortunately  for  buildings 
of  importance,  since  it  is  a  loosely  compacted  mass  made  up  of  fragments  of  shells,  corals,  etc.,  extremely  liable  to 
disintegration,  apparently  more  from  the  action  of  frost  than  any  other  cause.  To  this  stone  may  be  applied  the 
observations  of  Professor  F.  A.  Abel  on  the  fossiliferous  bauds  in  the  stone  of  the  island  of  Portland,  (a) 

Thougli  petrifactions  were  shown  by  tlie  results  of  experiments  to  impart,  in  many  instances,  great  additional  strength  to  the  stone 
they  frequently  give  rise  by  their  existence  to  cavities,  sometimes  of  considerable  size,  which  not  only  serve  to  weaken  those  particular 
portions  of  the  stone,  but  may  also,  if  they  exist  in  proximity  to  exposed  surfaces  of  a  block  of  stone,  promote  its  partial  disintegration 
by  the  action  of  frost. 

The  Lockport  stone  has  evidently  owed  its  rapid  disintegration  -within  ten  years,  wherever  used  in  this  city, 
in  part  to  its  careless  mode  of  introduction  into  masonry.  Thus,  in  the  building  of  the  Lenox  library,  at  Seventieth 
street  and  Fifth  avenue,  about  40  per  cent,  of  the  material  is  set  on  edge,  e.g.,  the  alternate  receding  courses  of  the 
ashlar,  trimmings  of  apertures,  gate-posts,  etc.  Consequently  it  betrayed  decay  long  before  the  completion, 
fragments  frilling  out  of  the  face  of  the  stone  from  the  arris  of  cornices  and  bands,  etc.  In  the  abimdant  trimmings 
of  the  same  stoue  in  the  building  of  the  Presbyterian  hospital  in  the  vicinity  the  same  disintegration  is  displayed, 
the  surfaces  peeling  off  and  filled  with  fine  and  deep  crevices,  and  the  upright  posts,  e.  g.,  near  the  entrance  archway 
or  porte-cochfere  on  the  south  side,  in  which  the  beddiug-laminte  stand  on  edge,  are  already  seamed  throughout 
■with  long  cracks,  which  betoken  their  steady  destruction. 

The  oolitic  stone  from  EUettsville  and  Bedford,  Indiana,  shows  an  almost  immediate  and  irregular  discoloration, 
said  to  be  produced  by  the  exudation  of  oil.  The  oolite  from  Caen,  France,  has  also  been  used  in  many  buildings, 
and,  unless  protected  by  a  coating  of  paint,  has  shown  decay  in  several  instauces.  Mr.  G.  Godwin,  of  London,  has 
stated  (Soc.  of  Arts,  1881),  that  "the  Caen  stone  which  was  sent  to  this  country  (England)  could  not  now  be 

a  The  Builder,  London,  1863,  Vol.  XXI,  p.  859. 
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tlependetl  on,  aud  ought  not  to  bo  used  for  external  work''.  The  exteusive  decay  of  this,  with  other  oolitic  aud 
maonesian  lituestones,  in  the  walls  of  Westminster  abbey,  has  recently  caused  great  alarm,  and  will  necessitate  the 
renewal  of  its  outer  masonry  at  enormous  expense. 

One  of  the  most  thorough  investigations,  in  regard  to  the  porosity  of  a  series  of  American  building  stones,  was 
made  by  Dr.  T.  S.  Hunt  in  180-1,  aud  with  the  following  conclusion  (Chemical  and  Oeological  Essays,  p.  ICl): 

Other  tilings  being  equal,  it  may  probably  be  said  tliat  the  value  of  a  etono  for  buildiug  purposes  is  inversely  as  its  porosity  or 
absorbui"  power.  From  tbi>  results  given  on  39  specimens,  the  following  may  be  lioro  quoted  as  pertinent  to  stones  used  in  New  York 
city: 

No.  of  specimens.  Absorption.   Percontnge. 

1.  Potsdam  sandstone,  bard  and  wbite 0.50  to    3.96  a 

2.  Medina  sandstone 3.31  to    4.04 

3.  Ohio  sandstone 9.59  to  10.22 

3.  Caen  limestone 14.48  to  16.05 

Of  course  the  proviso,  "other  things  being  equal,"  covers  a  great  deal  of  important  ground,  including  the 
solvency  of  the  material  of  a  stone  in  the  acidified  rain-waters  of  a  city.  Some  of  the  most  im])ervious  and  non- 
absorbent  readily  decompose;  while  others,  which  are  porous  or  even  cellular,  may  afford  an  excellent  resistance 
to  decay.  But  judged  in  regard  to  both  points,  porosity  and  solvency,  the  Caen  stone  may  be  safely  rejected 
hereafter  as  unfit  for  our  climate. 

Other  limestones,  oolitic  or  fine  granular,  have  been  brought  into  use  in  small  quantity,  but  remain  as  yet 
untested  by  the  conditions  of  our  climate. 

Granite. — As  to  granite,  its  tendency  to  decomposition,  termed  the  "  maladie  du  granit"  by  Dolomieu,  depends 
chiefly  upon  climatic  conditions.  These  differ  vastly,  it  is  well  known,  in  this  legion  and  in  that  of  the  great 
granite-builders,  the  Egyptians.  The  obelisk  of  Ileliopolis  has  stood  for  three  thousand  years,  and  is  still  in  good 
condition.  So,  too,  the  obelisk  of  Luxor  had  stood  for  forty  centuries  in  Egypt  without  being  perceptibly  affected 
by  that  climate,  but  since  its  transport  to  Paris,  in  the  reign  of  Louis  Philippe,  it  is  reported  as  the  result  of  but 
forty  years'  exposure — 

It  is  now  full  of  small  cracks,  and  blanched,  and  evidently  will  crumble  into  fragments  before  four  centuries  h.ave  passed. 

We  have  transported  another  obelisk,  "Cleopatra's  Needle",  from  Egypt,  and,  in  defiance  of  the  still  gi-eater 
dangfers  incident  to  our  severe  climate,  have  erected  it,  covered  with  delicate  carvings,  upon  a  hillock  in  Central 
park,  exposed  to  our  blazing  sun,  pelting  rain,  and  biting  frost,  often  successively  within  twenty-four  hours — a 
monitment  to  the  public  ignorance  in  regard  to  the  protection  of  even  our  prized  possessions — that  indifference  of 
our  community  to  the  practical  vahie  of  science  which  was  exemplified  through  its  ofiicials  by  wantonly  paving  the 
walks  of  the  same  park  with  the  fragments  of  the  restoration  casts  of  Saurians,  after  their  construction  for  three  years 
by  Waterhouse  Hawkins.  Granite  is  also  found  in  many  other  of  our  larger  buildings,  both  public  and  private, 
but  as  few  of  these  exceed  forty  or  fifty  years  in  age,  and  all  contain  the  most  durable  varieties  of  that  stone,  the 
effects  of  weathering  are  only  beginning  to  appear.  The  bluish  variety  from  Quiucy,  Massachusetts,  has  been 
used  in  many  buildings  and  rarely  shows  as  yet  many  signs  of  decay.  In  the  United  States  custom-house,  on  Wall 
street,  most  of  the  huge  blocks  appear  laid  "on  bed",  but, nevertheless,  show  some  pitting  in  places,  by  the  attack 
and  partial  removal  of  the  larger  grains  of  hornblende.  In  the  church  at  Fourth  street  aud  Lafayette  place,  erected 
in  1830,  a  little  exfoliation  has  been  produced  by  street-dust  on  the  faces  of  some  steps.  In  the  Astor  house,  at 
Barclay  street  aud  Broadway,  no  decay  was  observed. 

In  the  tine-grained  granite  from  Concord,  New  Hampshire,  employed  in  the  building  on  the  southeast  corner  of 
Twenty-third  street  and  Sixth  avenue,  many  of  the  blocks  are  set  on  edge,  but  the  only  change  yet  seen  is  that  of 
discoloration  by  street-dust  and  iron  oxide  from  the  elevated  railway. 

The  light-colored  and  fine-grained  granite  of  Hallowell,  Maine,  has  been  used  for  the  construction  of  the  city 
prison,  the  "Halls  of  Justice"  or  "Tombs",  in  Center  street.  This  .stone  consists  of  a  white  feldspar,  which 
predominates,  a  grayish-white  quartz,  which  is  abundant,  and  a  considerable  quantity  of  a  .silvery  white  mica, 
thoroughly  intermixed.  The  rock  possesses  several  properties — fineness  of  grain,  homogeneity  of  structure,  and 
freedom  from  iron,  as  shown  by  the  color  of  the  feldspar — likely  to  render  it  durable:  the  only  unfavorable 
conditions  are  the  predominance  of  feldspar  and  the  laminated  structure.  The  rock  is  a  granitoid  gneiss,  with 
laiuiuatiou  often  clearly  marked;  these  markings  at  once  show  to  the  eye  that  most  of  the  blocks  are  set,  not  on 
bed,  but  irregularly  on  edge. 

The  building  is  square  and  occui)ies  an  entire  block.  On  a  study  of  the  weathering  the  south  face  was  found  to 
present  an  exfoliation  to  the  depth  of  from  one-eight  li  to  one-quarter  of  an  inch  at  many  points,  up  to  the  very  summit 
of  the  building,  particularly  on  the  sides  of  the  pillars  at  the  .southeast  entrance,  on  the  ashlar  near  the  southwest 
gate,  under  and  over  the  cornice  and  string-pieces.  In  some  places  the  stone  was  loosened  or  peeled  olf  in  sheets 
of  the  area  of  a  square  foot.  The  west  front  i)resents  much  exfoliation  all  over  the  surface,  though  always  thin;  it 
seems  to  begin  chiefly  along  and  near  the  joints.  In  jilaces  fragments  have  separated  from  the  corners  of  the 
blocks.    The  north  front  exhibits  very  little  exfoliation;  so  also  the  east  front,  in  a  few  small  scattered  spots. 

a  Usually  about  1. 
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The  exfoliatiou  appears  to  be  the  result  directly  of  the  sim's  heat,  exerted  most  intensely  on  the  southern  and 
western  sides  of  the  building.  An  examiuation  of  the  disintegrated  material  shows  but  little  decomposition ;  a  little 
kaolin  may  be  distinguished  in  filuis,  but  the  bulk  of  the  feldspar,  the  weakest  constituent,  remains  with  bright 
facets,  without  change  in  color  or  luster.  It  is  by  no  means  characteristic  of  the  "  maladie  du  granit",  iirst  described 
by  Doloniieu  and  later  studied  by  Dr.  T.  Sterry  Hunt;  but  here  the  action  seems  to  be  mainly  and  simply  a 
disintegration  of  the  grains,  initiated  by  expansion  under  the  sun's  heat,  during  the  summer,  and  developed  by  the 
expansion  caused  by  frost  during  the  winter.  An  architect  of  the  city  recently  stated  that  he  had  built  several 
large  granite  offices,  and  considered  Quiucy  granite  the  most  durable  of  all  building  material.  He  thought  the 
weathering  of  granite  would  hardly  amount  to  one  thirty-second  of  au  inch  in  a  hundred  years.  According  to  that 
calculation  many  buildings  might  hope  fur  a  longer  span  than  the  thousand  years  spoken  of  by  the  professor. 

However,  it  is  a  well-knowu  fact  that  the  weathering  of  granite  does  not  proceed  by  a  merely  superficial  wear, 
which  can  be  measured  or  limited  bj^  fractions  of  an  inch,  but  bj^  a  deep  insinuation  along  the  lines  of  weakness, 
between  grains,  through  cleavage-plaues,  and  into  latent  fissures.  Thus,  long  before  the  surface  has  become  much 
corroded  or  removed,  a  deep  disintegration  has  taken  place,  by  which  large  fragments  are  ready  for  separation  by 
frost  from  the  edges  and  angles  of  a  block.  When  directly  exposed  to  the  heat  of  the  sun  an  additional  agency 
of  destruction  is  involved,  and  the  stone  is  suddenly  found  ready  to  exfoliate,  layer  after  layer,  concentrically.  As 
yet  we  have  little  to  guide  us  in  the  estimation  of  durability'  in  j'ears,  since  the  best  known  granite  monuments  are 
those  which  have  been  exposed  to  the  exceptionally"  mild  climate  of  Egypt;  but  even  there  some  exfoliation  has 
been  noticed,  e.  g.,  on  the  ioner  walls  of  the  so-called  Temple  of  the  Sphynx. 

In  the  cemeteries  within  the  city  and  on  Long  island  much  granite  is  now  used  in  slabs  and  monuments,  but 
its  introduction  has  been  everywhere  of  too  recent  a  date  to  aiford  any  measm'e  of  its  durability.    Geikie  remarks: 

Traces  of  decay  in  some  of  its  feldsiiar  crystals  may  be  itetected,  yet  in  no  case  that  I  have  seen  is  the  decay  of  a  polished  granite 
surface  sensibly  apparent  after  exposure  for  fifteen  or  twenty  years.  Even  the  most  durable  granite  -will  probably  be  far  surpassed  in 
permanence  by  the  best  of  our  siliceous  sandstones.  But  as  yet  the  data  do  not  exist  for  making  any  satisfactory  comi)arisou  between, 
them. 

Gneiss. — The  oldest  building  in  this  city  iu  which  this  material  has  been  used  appears  to  be  that  of  Saint 
Matthew's  Lutheran  church,  on  the  northeast  corner  of  Broome  and  Elizabeth  streets,  erected  in  1841.  The  stone 
is  the  micaceous  gneiss,  in  part  hornblendic,  from  excavations  on  the  island,  with  trimmings,  string-pieces,  etc.,  of 
brownstone,  the  latter,  as  usual,  being  iu  a  state  of  decay.  On  the  west  front  the  gneiss  is  in  excellent  condition, 
occurring  in  small  blocks,  mostly  laid  on  the  bedding  jdaue.  In  the  south  front  many  of  the  quoins  are  set  on  edge 
and  are  much  decayed  along  the  joints,  sometimes  with  splitting  or  exfoliation,  fracture  of  corners,  and  irregular 
chipping  out  of  the  surface  to  the  depth  of  one-half  to  one  inch  below  the  level  of  the  projecting  cement  joints. 

Serpentine. — This  rock  has  been  of  limited  application  as  a  building  material,  but  the  e^^dence  thus  far  is 
not  in  favor  of  its  durability^  iu  a  city.  For  example,  the  serpentine  of  West  Gal  way,  Ireland,  called  "Connemara 
marble",  has  been  used  both  externally  and  internally  iu  the  new  museum  of  Trinity  college,  Dublin,  but  "does  not 
withstand  the  influence  of  a  smoky  or  gaseous  atmosphere".  "  Small  tablets  let  into  the  outside  wall  of  the  museum 
have  become  tarnished  within  the  space  of  teu  years  ".  In  Hoboken  this  stone  has  been  used  to  some  extent  for 
unimportant  masonry,  and  shows  in  places  discoloration  and  disintegration. 

Other  stones  which  may  prove  to  be  more  durable,  and  as  yet  rarely  exfoliate,  have  already,  however,  become 
more  or  less  disfigured  by  discoloration.  In  the  Nova  Scotia  and  Ohio  sandstones  this  is  universally  seen  in  black 
films,  sti-eaks,  and  blotches,  of  which  both  the  cause  and  the  means  of  removal  are  but  little  understood.  The 
marbles  used  for  house  fronts  also  soon  assume  a  dirty  yellow  hue.  This  is  sometimes  produced  by  the  exudation 
of  salts  of  iron,  as  in  the  walls  of  the  new  court-house ;  sometimes  by  the  adherence  of  smoke  and  street-dust.  It 
has  been  removed  by  occasional  scraping  of  the  whole  surface  of  the  building,  as  has  already  been  done  on  the  old 
courthouse,  the  new  cathedral  at  Fiftieth  street,  etc. 

3.— EXTEENAL  AGENCIES  OF  DESTEUCTION, 

The  external  agencies  which  slowly  but  insidiously  and  steadily  accomplish  the  disintegration  and  destruction 
of  our  building  stones  are  of  three  classes,  chemical,  mechanical,  and  organic. 

A.  CHEMICAL  AGENCIES. 

These  chiefly  consist  of  acids  which  attack  and  dissolve  every  constituent  of  stone  except  quartz,  but,  with 
particular  rapidity,  any  stone  into  which  carbonates  enter  as  chief  constituents  or  as  cementing  materials.  Thus 
the  abundant  solution  of  lime  from  the  stone  as  well  as  the  mortar  of  one  of  our  marble  buildings  may  be  shown 
by  catching  some  of  the  rain-water  which  trickles  down  its  sides,  and  adding  a  few  drops  of  ammonium  oxalate, 
the  solution  becoming  clouded  by  a  milky-white  precipitate  of  calcium  oxalate.    The  following  may  be  enumerated  : 

Sulphur  acids,  i.  e.,  suLPnuROUS  and  sulphuric  acids. — Of  these  Dr.  Angus  Smith  found  in  the  rain 
of  Manchester  from  1.4  to  5.6  grains  per  gallon.    The  gases  are  daily  absorbed  into  the  atmosphere  of  a  large  city 
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from  the  cousumption  of  illaminatiiig  gas,  coal,  and  all  kiuds  of  fuel,  the  decomposition  aud  oxidation  of  refuse 
organic  matter  and  sewergas,  the  residuary  gases  belched  forth  from  the  chimneys  of  dye  works,  chemical  works, 
and  numerous  other  manufactories,  etc. 

As  coal  seldom  contains  loss  than  ouc-balf  per  cent,  of  siili)liur,  and  IVcqiieutly  one  per  cent,  or  more,  every  ton  of  coal  when 
burned  produces  from  :iO  to  (iO  pounds  of  oil  of  vitriol.  Wlion  one  considers  the  enormous  quantities  of  coal  that  are  consumed  in  cities,  and 
the  correspondingly  great  quantities  of  this  corrosive  agent  that  are  thus  disseminated  in  the  atmosphere,  we  would  naturally  expect 
to  find  appreciable  evidence  of  its  effects  on  building  stones.(a) 

These  efl'ects  are  likely  to  be  most  marked  in  a  large  city  like  London  or  New  York,  aud  on  certain  stones, 
e.  g.,  the  earthy  or  oolitic  limestones  and  marbles.  In  Loudon  they  are  revealed  in  the  magnesian  sulphate,  which 
imparts  a  bitter  taste,  aud  even  forms  an  eCflorcscent  crust  of  Avhite  crystals  upon  the  disintegrated  portions  of 
the  Portland  stone,  and  in  the  calcium  sulphate,  amountiug  to  3.-1  to  4.G  per  cent,  in  the  decayed  crust  of  the  Caen 
stone.  (&).  Little  limestone  has  yet  been  introduced  into  New  York,  and  the  durability  of  a  variety  in  a  village  or 
small  town  elsewhere  gives  no  measure  of  its  fitness  to  resist  the  corrosive  agencies  in  the  atmosphere  of  our  cities. 

CxVKBONic  ACID.— This  is  a  uuiversal  product  of  combustion,  but  is  indeed  derived  from  all  the  sources  above 
mentioned,  as  well  as  from  the  respiratiou  of  millions  of  men  and  animals.  Dr.  Smith  found  the  air  of  Manchester 
to  contain  0.04  to  0.08  per  cent,  of  carbonic  acid,  while  that  of  the  highlands  of  Scotland  contained  but  0.03  per 
cent.  The  researches  of  Daubrde,  T.  S.  Hunt,  and  others,  have  shown  the  active  action  which  this  gas  exerts  in  the 
corrosion  of  the  feldspar  of  granites. 

NiTKic  ACID. — Traces  of  this  acid  have  been  commonly  found  in  the  atmo.sphere  and  falling  rain,  but  most 
perceptibly  during  and  after  thunder  storms.  It  has  been  suggested  that  "  every  flash  of  lightning  not  only 
generates  nitric  acid — which,  in  solution  in  the  rain,  acts  on  the  marble — but  also,  by  its  inductive  effects  at  a 
distance,  produces  chemical  changes  along  the  moist  wall,  which  are  at  the  present  time  beyond  our  means  of 
estimating,  (c) 

So  far  as  its  formation  is  due  to  electrical  agency,  it  probably  iucreases  during  the  summer;  but  it  is  also  one 
of  the  products  of  oxidation  of  the  gases  arising  from  the  decomposition  of  organic  matter,  ammonia,  and  nitrates, 
and  from  our  numerous  gas  works. 

HYDROCnLORic  ACID. — Thiscorrosive  agent  Dr.  Angus  Smith  found  in  the  rain  of  Manchester,  to  the  amount  of 
1.25  grains  per  gallon.  It  is  derived  from  the  fumes  of  bleaching  works,  chemical  works,  potteries,  and  many 
factories,  and  from  vicinity  to  the  sea. 

Carbolic,  hippuric,  and  jiany  other  organic  acids  derived  from  smoke,  street-dust,  sewer-vapors,  etc., 
have  not  been  hitherto  recognized,  but,  in  my  opinion,  are  among  the  most  constant  and  efiacient  agencies  in  the 
corrosion  of  the  building  stoues  of  a  city.  Whether  they  are  present  in  the  atmosphere  and  falling  rain  is  still  a 
matter  of  conjecture,  though  I  think  it  probable ;  but  no  series  of  analyses  has  yet  been  made  to  determine  the 
exact  constitution  of  the  air  and  rain-water  in  our  cities.  However,  there  can  be  no  doubt  of  their  i>reseuce, 
possibly  in  the  smoke  and  uucousumed  carbon  which  attach  themselves  to  our  rougher  stones  (freestones,  marbles, 
•  etc.),  certainly  in  the  street-dust,  chiefly  ground-up  horse  mauure,  which  is  blown  against  our  buildings  and  remains 
attached  to  their  surfaces,  often  to  a  considerable  height  above  the  street  level.  That  the  corrosion  thus  resulting 
is  due  not  merely  to  mechanical  friction,  but  mainly  to  chemical  action,  is  shown  by  the  fact  that  it  is  sometimes 
most  active  on  a  surface  which  is  sheltered  from  the  rain,  ami  to  which  the  crust  of  dust  can  adhere  more 
persistently.  For  example,  I  have  noticed  that  the  vertical  faces  of  the  steps  of  Quincy  granite  beneath  the 
portico  of  the  church  on  the  northwest  corner  of  Fourth  street  and  Lafayette  place,  perfectly  sheltered  from  the 
rain,  and  but  little  exposed  to  the  wind,  have  been  sometimes  covered  with  a  film  of  street-dust  beneath  which 
the  smooth-dressed  surface  of  the  grauite  is  deeply  corroded,  peeling  oif  to  the  touch  of  one's  iingers  in  flakes  from 
2  to  5  millimeters  in  thickness.  As  to  the  foundations  of  buildings,  these  are  exposed  to  the  quiet  action  of  the 
vegetable  acids  derived  from  the  decomposition  of  plants  and  of  the  humus  of  the  soil. 

Oxygen. — This  constituent  of  the  atmosphere,  especially  in  its  more  active  form,  ozone,  attacks  the  sulphides 
(e.  g.,  the  pyrite  in  the  Vermont  roofing  slates  aud  in  the  marble  of  Lee,  Massachusetts,  etc.),  and,  more  slowly, 
the  ferrous  silicates  in  certain  minerals  (e.  g.,  the  chlorite,  biotite,  hornblende,  augite,  etc.,  in  our  granites,  gneisses, 
traps,  etc.).  The  resulting  oxygenation  and  hydration  may  be  expected  to  produce  expansion  and  a  tendency  to 
loosening  of  the  constituents  of  a  stone. 

Ammonia  is  another  product  of  animal  life  and  decomposition,  the  fumes  of  factories,  and  atmospheric  reactions, 
whose  existence  in  the  air  and  raiu-water  has  been  proved,  and  which  must  do  its  part  in  the  disintegration  of 
stone. 

Common  salt  (sodium  chloride)  is  constantly  present  in  the  atmosphere  along  the  sea-board,  ami  must  affect 
the  solubility  of  the  cement  of  porous  sandstones,  etc.  An  English  observer,  however,  considers  that  sea  air  is 
not  injurious  to  stone,  instancing  Sandysfoot  castle,  near  Weymouth,  of  which  the  stone  is  in  perfect  condition, 
although  erected  on  the  sea-shore  and  constantly  washed  by  the  spray  since  the  time  of  Henry  Xlll.  A  comparison 
of  the  forms  of  decay  of  stone  observed  in  the  cemeteries  within  this  city  aiul  in  those  nearer  the  oceau,  c.  g.,  at 
New  Utrecht,  yielded  7io  evidence  of  any  results,  attributable  to  this  agency,  in  greater  action  at  the  lattel'  locality. 

a  C.  H.  Porter;  Paper  on  Uuilding  Stones,  !>.  24.     Albany,  18G8.  o  U.  S.  Commission,  1851. 

b  J.  Spiller,  liep.  Brit.  Assoc.  Adv.  Sci.,  1867. 
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B.  MECHANICAL  AGENCIES. 

Some  of  these  are  probably,  in  our  climate  and  conditions,  the  most  eificieut  of  all  in  the  wear  and  disintegration 
of  our  building  stones. 

Feost. — The  action  of  severe  frost  on  stone  must  be  usually  one  of  the  main  causes  of  its  rapid  decay.  Two 
elements  are  involved — the  friability  of  the  material  and  its  power  of  absorption  of  moisture.  The  action  may  be 
expected  to  be  most  active  where  a  material  is  repeatedly  saturated  with  moisture,  rain-water,  or  water  derived 
from  the  thawing  of  snow  and  ice,  and  alternately  frozen  and  thawed.  The  violence  of  the  force  resulting  from 
the  congelation  of  water  within  the  pores  of  a  stone  may  be  understood  from  a  recent  estimate,  that  the  effect 
produced  by  the  freezing  in  a  closed  vessel,  as  it  takes  place  very  suddenly,  resembles  the  blow  of  a  hammer  of  12 
tons  weight  upon  every  square  inch.  However,  the  disintegration  of  our  brownstones  cannot  be  attributed  entirely 
or  mainly  to  this  powerful  agency,  since  the  same  decay  is  in  progress  in  southern  sea-ports  where  this  brownstone 
has  been  used  as  a  building  stone ;  and  I  have  been  consulted  by  a  correspondent  at  New  Orleans  in  regard  to  the 
best  means  to  arrest  this  decay  in  brownstone  fronts  there. 

On  other  stones,  e.  g.,  marble,  this  force  may  exert  a  very  slow  action ;  the  experiments  of  Professor  Joseph 
Henry  and  the  calculations  of  Captain  (now  General)  M.  C.  Meigs  have  shown  the  depth  of  exfoliation,  after  tifty 
alternations  of  freezing  and  thawing  by  artificial  means,  to  amount  to  very  nearly  the  ten-thousandth  part  of  an 
inch,  (a) 

Variations  in  temperature. — The  constant  variations  of  temperature  from  day  to  day,  and  even  from  hour  to  hour,  give  rise  to 
molecular  motions  which  must  afi'ect  the  durability  of  the  material  of  a  building.  Recent  observations  on  the  pendulum  have  shown  that 
the  Bunker  Hill  monument  at  Boston  is  scarcely  for  a  moment  in  a  state  of  rest,  but  is  constantly  warping  and  bending  under  the  influence 
of  the  varying  temperature  of  its  dift'erent  sides,  (ft) 

The  climate  of  New  York  must  be  far  more  trying  than  that  of  England,  as  the  temperature  may  vary  120^  or 
more  in  a  single  year,  and  even  70°  in  a  single  day,  with  many  repetitions  of  similar  extremes  during  the  spring 
and  fall,  and  sometimes  during  the  winter  months.  The  intensity  of  the  direct  rays  of  the  sun,  particularly  in 
summer,  and  the  frequent  passing  showers  of  cool  rain-water  falling  upon  the  heated  surfaces,  are  important 
elements  in  the  attack  upon  the  building  stones. 

The  experiments  of  Colonel  Totten,  reported  by  Lieutenant  William  H.  C.  Bartlett  in  1832,  on  the  expansion  and 
contraction  of  building  stones  by  variations  of  temiierature,  yielded  the  following  results,  for  the  linear  expansion, 
in  fractions  of  an  inch,  of  one  inch  of  stone  for  1°  of  Fahr. : 

Granite  bowlder  at  Buzzard's  bay 0.000004825 

Marble,  Sing  Sing,  New  York 0.000005668 

S.andstone,  Chatham,  Connecticut 0.  000009532 

To  apply  these  results  to  the  case  in  question,  let  us  suppose  two  coping  stones,  of  5  running  feet  each,  to  be  laid  in  midsummer, 
when  they  have  a  temperature  of  96^  Fahr. ;  iu  winter  their  temperature  may  safely  be  assumed  at  zero,  so  that  the  total  variation  of 
temperature  will  be  96^. 

The  distance  by  which  the  ends  of  the  stones  would  be  separated  would  amount,  for  granite,  to  0.0277P2  inch,  giving  a  crack  a 
little  wider  than  the  thickness  of  common  pasteboard.  For  marble,  this  crack  would  have  a  width  of  0.03264,  nearly  twice  the  thickness 
of  common  iiasteboard  ;  and  for  sandstone  0.054914,  nearly  three  times  the  thickness  of  pasteboard.  These  cracks  are  not  only  distinctly 
visible,  but  they  allow  water  to  pass  freely  into  the  heart  of  the  wall.  The  mischief  does  not  stop  here:  by  this  constant  motion,  back 
and  forth,  iu  the  coping,  the  cement,  of  whatever  kind  the  joints  might  be  made,  would  be  crushed  to  ijowder,  and  iu  a  short  time  be 
totally  washed  by  the  rains  from  its  place,  leaving  the  whole  joint  open. 

Wind. — A  gentle  breeze  dries  out  the  moisture  of  a  building  stone  and  tends  to  preserve  it,  but  a  violent  wind 
wears  it  away  by  dashing  sand-grains,  street-dust,  ice  i^articles,  etc.,  against  the  face.  The  extreme  of  such  action 
is  illustrated  by  the  vast  erosion  of  the  sandstones  in  the  plateaus  of  Colorado,  Arizona,  etc.,  into  tabular  mesas, 
isolated  pillars,  and  grotesquely-shaped  hills,  by  the  erosive  force  of  sand-grains  borne  by  the  winds ;  in  the 
window-panes  of  houses  on  Nantucket  island,  converted  into  ground-glass  by  flying  sand ;  and  iu  the  artificial 
process  of  manufacture  by  the  "sand-blast",  carried  on  in  our  cities.  A  violent  wind  also  forces  the  rain- water, 
with  all  the  erosive  acids  it  conveys,  into  the  ijores  of  stones,  carries  otf  the  loosened  grains  from  the  surface,  and  so 
keeps  fresh  surfaces  of  stoue  exposed. 

In  this  climate,  buildings  are  most  attacked  by  weathering  agents  on  their  north,  northeast,  and  east  fronts 
(the  very  reverse  of  the  conditions  prevailing  in  Great  Britain),  and,  in  this  view,  it  is  of  course  important  to  select 
stone  of  the  greatest  durability  for  the  fronts  into  which  the  prevailing  wind  thus  drives  the  rain,  i.  e.,  those  on 
the  west  sides  of  the  avenues  and  the  south  sides  of  the  cross-streets  iu  New  York  city. 

Again,  the  swaying  of  tall  edifices  by  the  wind,  whose  amount  can  only  be  appreciated  by  ascent  of  ourchui-ch 
spires  during  a  gale,  must  cause  a  continual  motion,  not  only  iu  the  joints  between  the  blocks,  but  among  the  grains 
of  the  stones  themselves.  Many  of  these  have  a  certain  degree  of  flexibility,  it  is  true,  and  yet  the  play  of  the 
grains  must  gradually  increase  and  a  tendency  to  disintegration  result. 

Eain. — The  attack  of  rain  on  building  stones  depends  upon  its  solvent  action,  partly  due  to  the  solvent  agencies 
before  mentioned,  which  it  conveys,  and  upon  its  mechanical  efi'ect  in  the  wear  of  pattering  drops  and  streams 

a  Joseph  Henry,  On  the  Mode  of  Testing  Building  Material.  i  United  States  Commission,  1851. 
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trickling  down  the  foce  of  a  building.  In  dry  weather  a  stouc  is  therefore  less  attacked,  chiefly  because  the 
destructive  acids  cannot  penetrate  so  deeply.  Tlie  proportion  of  rainy  days,  and  above  all  of  frequent  alternations 
of  dry  and  rainy  days,  in  any  climate  must  exert  a  great  influence  on  the  durability  of  stone. 

Professor  IIull  states : 

lu  India,  ancient  temples  formed  of  l.iterito— a  modern  deposit  of  gravel  cemented  by  lime— are  still  in  perfect  preservation. 
Such  examples,  and  many  more  which  might  he  prodnced,  all  go  to  prove  that  oven  in  regions  snbjected  to  very  heavy  periodical  rains, 
provided  the  air  be  pure  "and  free  from  acids,  bnildings  of  oven  friable  and  calcareous  materials  arc  capable  of  withstanding  atmospheric 
disintegration  for  a  lengthened  period.  Rains  which  fall  at  long  intervals,  though  with  tropical  violence,  do  not  act  so  injuriously  on 
stoue  structures  as  those  lessv  ioleut  but  more  frequent.  («) 

Ckystai.liZzVTION  by  efflorescenck. — This  effect,  too,  must  largely  depend  upon  the  climatic  condition.s — 
alternatious  of  dryness  and  moisture — to  which  reference  has  Just  been  made.  Examples  of  efflorescence  of  various 
salts,  sulphates  of  magnesium,  sodium,  etc.,  are  by  no  means  uncommon  in  New  York  city  and  vicinity,  though 
more  frecpiently  on  brick  than  stone,  walls  covered  with  snow-white  powdery  coatings  having  been  observed  in 
basements  of  stores  in  South  street,  in  cellars  of  residences  in  West  Fifty-second  street,  etc.  The  expansion 
produced  by  such  an  exuding  crust  is  likely,  slowly  but  surely,  to  disintegrate  and  loosen  scales  and  flakes  from 
the  surface  of  stone. 

In  an  important  investigation  of  this  subject  by  Mr.  Wcnworth  L.  Scott,  of  London,  the  following  results  were 
obtained :  (b) 

Thirty-seven  specimeus  of  salt,  collected  from  tlie  surface  of  various  building  materials,  were  determined  as 
follows : 

Thirty-one,  suljjhate  of  sodium  (and  traces  of  other  salts). 

Tluee,  mainly  sulphate  of  sodium,  and  of  magnesium  and  aluminium. 

Two,  mainly  sulphate  of  sodium,  with  various  i)hosphates  and  nitrates  of  sodium  and  calcium  (never  over  18 
per  cent,  of  the  whole). 

One,  sulphates  of  sodium  and  potassium,  with  small  amount  of  nitrates,  and  much  sodium  chloride. 

With  regard  to  the  preventive  means,  »  »  »  j  cjinnnt  helj)  denouncing  the  too  free  use  of  resinous,  oleaginous,  or  tarry  matters, 
as  my  own  experiments  have  shown  me  that,  in  the  event  of  lire,  the  wails  of  a  building  treated  with  such  substances  would  iullanie  the 
momeut  their  temperature  was  raised  to  about  200°. 

He  suggests  the  prevention  of  ui)ward  percolation  of  moisture  by  a  seam  of  asphalt,  laid  on  every  wall  when 
2  to  4  feet  from  ground,  as  used  in  St.  James'  hall,  etc.,  London.  He  has  cured  the  efflorescence  of  sulphate  of 
sodium  or  magnesium  by  application  of  a  weak  solution  of  barium  chloride. 

Snl]»]iate  of  ammonium  has  not  an  injurious  effect  until  it  meets  with  substances  capable  of  converting  it  into 
the  sodium  salt. 

Snlpliurous  acid  or  sulphite  of  ammonium  exerts  no  harmful  effect,  but  rather  a  preservative  influence,  occurring 
in  too  small  quantity  to  produce  efflorescence.  The  process  of  osmosis  in  building  materials  has  been  greatly 
exaggerated,  and  is  probably  very  slow.  It  is  important  that  mortars  should  be  carefully  chosen,  that  they  may 
not  contain  efflorescent  salts. 

Pressure. — A  large  number  of  experiments  have  been  carried  on  to  determine  the  crushing  weight  of  building 
stones,  and  the  strength  thereby  indicated.     However, 

It  is  generally  laid  down  that  the  couipressiou  to  which  a  stone  should  be  subjected  in  a  structure  should  not  exceed  one-tenth  of 
the  erusbiug  weight  as  found  by  experiment.  Practically,  however,  the  compression  that  comes  upon  a  stone  in  any  ordinary  building  is 
never  .sullicient  to  cause  any  danger  of  crashing.  *  »  *  The  working  stress  allowed  in  jiractice  upon  ashlar  blocks  should  not  exceed 
one-twentieth  of  the  crnsuiug  weight,  (c) 

Nevertheless  it  may  be  expected  that  when  an  ashlar  block  has  become  weakened  by  weathering,  the  rapidity 
of  its  disintegration  and  decay  may  be  hastened  by  the  superincumbent  pressure,  especially  if  unequally  applied 
by  the  settling  of  the  foundations. 

Friction. — This  agency  of  wear  most  commonly  affects  pavements,  sidewalks,  stoops,  the  facing  of  piers,  etc. 
It  may  be  derived  from  the  impact  of  human  feet,  of  wheels,  or  of  the  hoofs  of  animals;  the  handling  of  freight;  the 
removal  of  dirt,  snow,  and  ice;  the  flow  of  tidal  currents;  the  blows  of  the  waves  of  the  bay  and  river,  etc. 

Fire.— The  fierce  trials  to  which  building  materials  of  all  kinds  have  been  subjected,  in  the  great  fires  in 
Chicago  and  in  Boston,  during  the  last  decatrc,  have  shown  that  there  are  none,  not  even  brick,  which  can  withstand, 
in  the  Ibrm  of  thin  walls,  without  warping  or  utter  destruction,  the  tempest  of  flame  evolved  from  the  great  magazines 
of  combustibles  gathered  on  every  side  in  an  American  city. 

It  is  a  remarkable  instance  of  the  prevailing  ignorance  on  this  subject  that  there  exist  many  varieties  of 
sandstone  (e.  (/.,  the  buff  freestone  from  Amherst,  Ohio,  etc.),  graywacke,  and  perhaps  other  rocks,  which  possess  a 
fire-proof  character  that  enables  them  to  resist  a  white  heat,  as  the  linings  and  hearths  of  iron-furnaces,  and  which 
would  seem  to  specially  fit  them  for  the  ashlar  of  buildings  desired  to  be  (ire-proof,  or  at  least  the  window-sills,  etc., 
of  business  buildings,  storage  houses,  etc.    It  must  be  considered,  however,  that  experiments  are  highly  desirable  to 

o  Building  and  Ornamental  Stones,  p.  312. 

b  On  Salification,  etc.,  Jonr.  Soc.  Arts,  1S60,  Vol.  IX,  p.  274. 

c  Notes  0)1  Building  Construction,  i).  0. 
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deteriniue  the  character  of  resistauce  of  these  and  other  stones,  not  only  to  the  lateral  application  of  flames  or 
radiation  of  intense  heat,  when  exposed  in  a  building  with  a  backing  of  brick,  but  also  to  the  alternations,  rapid 
and  violent,  of  sudden  expansion  and  contraction,  produced  by  the  sudden  application  of  cold  water  from  the  streams 
of  fire-engines  upon  the  heated  masonry.  So  far  as  present  observations  have  gone,  however,  in  regard  to  such 
sandstones,  I  see  no  necessity  to  reject  the  abundant  materials  supplied  by  nature,  and  will  pi-esent  additional  reasons 
on  a  later  page. 

C.  ORGANIC  AGENCIES. 

These  are  of  a  vegetable  nature,  in  their  attack  upon  the  materials  of  building  construction  on  land,  and  of 
animal  nature  in  regard  to  the  erosion  of  submarine  walls. 

Vegetable  growths. — In  regard  to  the  influence  of  lichens  on  the  durability  of  stone,  very  opposite  views 
are  held.  On  the  one  hand,  it  is  acknowledged  that,  in  the  case  of  marbles  and  limestones,  some  lichens  exercise 
a  decidedly  corrosive  action,  and  Professor  J.  C.  Draper,  in  a  paper  on  the  decay  of  stone  and  brick  in  New  York 
city,  maintains  that  the  same  "minute  lichen,  Lepra  antiquitatis,  grows  with  remarkable  freedom  on  such  hygroscopic 
rocks  as  the  sandstones,  as  any  one  may  satisfy  himself  on  examining  the  houses  on  the  cross,  or  east  and  west, 
streets  of  our  city",  [a) 

So  far  as  my  observation  has  gone,  lichens  are  markedly  absent  from  the  decayed  stone-work  of  this  city,  and 
it  is  probable  that  the  reference  api)lies  to  some  other  form  of  vegetation.  Thus  they  never  occur  in  the  church- 
yards of  Trinity  church  and  Saint  Paul's  chapel,  though  found  abundantly  in  those  of  New  Utrecht  and  Flatbush ; 
e.  g.,  three  species  were  distinguished  upon  a  single  tombstone  (Rutgert  Denyse,  1795)  at  New  Utrecht.  On  their 
removal,  the  surface  of  the  stone  beneath  is  not  found  corroded,  but  only  retains  a  fresh  color. 

In  a  report  on  the  selection  of  the  oolitic  limestone  used  in  the  houses  of  parliament  in  London,  the  subject 
has  been  thus  discussed  by  one  of  the  commissioners : 

A  question  has  frequently  been  raised  with  reference  to  tlie  eflect  of  vegetation  on  the  surface  of  stone-work.  By  attentively 
examining  the  magnesiau  limestone  buildings  of  this  part  of  the  country,  it  would  appear  that  lichens  exercise  a  sort  of  pernicious 
influence.  At  Bolsover  castle,  the  keep  of  which  seems  to  be  constructed  with  magnesian  limestone,  similar  to  that  of  Steetley,  wherever 
lichens  have  vegetated  on  the  exterior  of  that  edifice,  decomposition  has  certainly  taken  place ;  and  where  they  were  then  growing,  upon- 
removing  them,  we  found  that  the  surface  of  the  stone,  for  about  one-sixteenth  of  an  inch  in  thickness,  was  reduced  to  a  state  of  white 
powder.  In  such  instances  the  lichen  seems  to  possess  some  inherent  power  of  chemically  acting  upon  the  stone  ;  but  whether  the  plant 
appropriates  only  the  carbon  to  its  own  use  and  leaves  the  lime  and  magnesia,  or  whether  it  takes  up  the  carbonate  of  lime  and  rejects 
the  carbonate  of  magnesia,  is  a  question  of  great  interest, -although  it  has  not  yet  been  investigated  by  a  scientific  observer.  (6) 

The  opposite  view,  advocating  their  beneficial  influence,  is  represented  in  the  following  quotations : 

Lichens  are  in  many  cases  a  protection  from  the  weather,  and  tend  to  increase  the  durability  of  the  stone,  (c) 

In  the  report  on  the  selection  of  stone  for  the  houses  of  parliament  it  is  stated : 

Buildings  situated  in  the  country  appear  to  possess  a  great  advantage  over  those  in  populous  and  smoky  towns,  owing  to  lichens, 
with  which  they  almost  invariably  become  covered  in  sucli  situations,  and  which,  when  firmly  established  over  their  entire  surface,  seem 
to  exercise  a  protective  influence  against  the  ordinary  causes  of  decorapositiou  of  the  stone  upon  which  they  grow. 

Many  blocks  of  stone  quarried  at  the  time  of  the  erection  of  St.  Paul's,  in  London,  but  left  in  the  quarries,  and 
now  covered  by  lichens,  still  retain  their  sharp  edges  and  tool  marks  beneath  the  lichens,  while  those  on  the 
exposed  fronts  of  the  cathedral  are  now  moldering  away. 

The  sandstone  of  Tiutern  abbey  (thirteenth  century),  in  part  laminated,  is  covered  with  gray  and  green  lichens, 
and  is,  for  the  most  part,  in  perfect  condition.  In  Tisbury  church  (thirteenth  and  fourteenth  centuries)  the  ashlar, 
constructed  of  calciferous  limestone,  is,  where  irndecomposed,  covered  with  lichens. 

The  exact  action  of  the  lichens  needs  investigation,  and  will  doubtless  be  found  to  differ  widely  according  to 
the  species  and  the  material  on  which  they  grow.  Few  of  our  buildings  in  this  district  are  sufflciently  old  to 
present  much  growth  of  this  kind. 

There  is  another  vegetable  growth,  however,  that  of  the  confervw,  of  which  no  notice  seems  to  have  been  taken, 
but  which  flourish  in  damp  weather  all  the  year  round,  in  New  York  and  vicinity,  upon  shaded  surfaces  of  our 
freestones,  often  coloring  the  vertical  faces  of  the  steps  and  the  sides  of  stoops,  and  the  lower  portion  of  the  ashlar, 
near  the  ground-line,  and  under  the  shadow  of  heavy  copings  and  cornices,  especially  on  the  north  shaded  fronts 
of  the  houses  on  the  south  sides  of  the  streets.  .  Upon  brownstone  their  eroding  influence  is  shown  in  the  common 
roughening  of  the  dressed  surflices.  Upon  the  Nova  Scotia  or  Dorchester  stone  their  action  is  apparently  still 
more  active,  as  shown  in  abundant  instances  on  the  walls  and  carved  work  throughout  Central  park,  e.  g.,  the 
pillars  of  Albert  quarry  stone  at  the  head  of  the  steps  at  the  end  of  the  mall,  where  shaded  surfaces  are  alternately 
seen  colored  green  with  conferva,  and  again  bare  and  crumbling,  at  different  seasons  of  the  year,  and  have  needed 
frequent  redressing.  It  may  also  be  remarked  that  the  heavy  growth  of  vines  trained  up  over  the  fronts  of  houses, 
sometimes  seen  in  this  city,  would  be  apt  to  favor  such  growths  and  the  decay  of  soft  freestones. 

The  well-known  destructive  agency  of  the  roots  of  grasses  and  higher  plants  on  the  durability  of  masonry  is 
fortunately  not  a  danger  to  be  considered  in  our  American  cities. 


a  The  Manufacturer  and  Builder,  1872,  IV,  170. 

b  C.  H.  Smith  :  Lithologij,  or  Ohservationa  on  Stone  used  for  Building,  p.  2G.     1845. 
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Boring  mollusks,  sroNGES,  etc. — The  serious  danger  of  the  attack  of  these  forms  of  animal  life  may  be 
illustrated  by  the  following  example  : 

A  limestoiie  from  Creston,  near  Plymouth,  Eugland,  was  originally  employed  in  the  constniclioii  of  the  Plymouth  hroak water,  hut 
the  horiug  moUusks  (Pholas  dactyliis)  so  perforated  the  stone,  between  high  and  low  water,  that  it  was  thonght  necessary  to  replace  the 
blocks  by  granite,  (a) 

Little  masonry  is  yet  exposed  in  our  bay  and  along  our  river  fronts  to  the  attack  of  these  enemies;  but  the 
cargoes  of  Italian  marble  sunk  off  the  harbor,  which  have  been  found  thoroughly  perforated  and  honey-combed  by 
such  agency,  e.  g.,  that  of  a  steamer  sunk  in  1871,  aiul  the  similar  erosion  of  the  gneiss  of  Westchester  county, 
along  the  sound,  by  marine  sponges,  as  pointed  out  by  Mr.  .T.  D.  Hyatt,  of  the  New  York  Microscopical  Society, 
indicate  the  dangers  which  may  be  in  store  for  the  bases  of  the  piers  of  the  New  York  and  Brooklyn  bridge,  and 
for  the  masonry  which  will  be  hereafter  introduced  into  our  piers  and  docks.  Birds  also  serve  as  destructive 
agencies ;  the  sparrows  and  other  small  birds  by  tlieir  droi)pings  dei)osited  in  abundance  on  cornices  and  projecting 
moldings,  and  the  i)igeons,  as  in  the  London  Exchange  building,  by  pecking  away  the  cement  between  the  blocks 
of  masonry. 

3.— INTERNAL  ELEMENTS  OF  DURABILITY. 

The  durability  of  a  building  stone  depends  upon  three  conditions,  the  chemical  and  mineralogical  uatnreof  it» 
constituents,  its  physical  structure,  and  the  character  and  position  of  its  exposed  surfaces. 

A.  CHEMICAL  COMPOSITION. 

In  this  view  the  following  conditions  need  consideration  : 

SoLUBii-iTY. — The  preseuce  of  calcium  carbonate,  as  in  the  more  calcareous  forms  of  our  Westchester  dolomitic 
marbles,  and  in  the  earthy  limestones  (e.  g.,  that  from  Indiana  recently  introduced),  is  likely  to  render  such  materials 
liable  to  rapid  attack  by  acid  vapors.  Oa  the  other  hand,  in  England  pure  dolomite  is  considered  extremely  durable 
as  a  building  stone,  as  is  shown,  for  examjile,  in  the  Norman  part  of  the  Southwell  church,  in  Y'orkshire. 

The  hydrated  form  of  ferric  oxide  which  acts  as  the  cement  in  all  the  Triassic  sandstones  (e.  g.,  the  brownstone 
of  New  Jersey  and  Connecticut)  is  far  more  soluble,  aud  so  may  be  more  easily  removed,  to  the  injury  of  the  stone, 
than  the  anhydrous  or  less  hydrated  ferric  oxide  predominating  in  the  cement  of  our  Potsdam  sandstone  aud  many 
foreign  sandstones,  which  seem  likely  on  that  account  to  be  better  resistauts  to  disintegration.  The  sandstones 
whose  cement  is  siliceous  {e.  g.,  the  Oraigleith  stone  of  Great  Britain,  and  some  varieties,  almost  quartzitic,  of  our 
own  Potsdam  sandstone  in  this  state)  are  likely  to  be  the  most  durable,  and  hereafter  the  most  sought  for,  where 
durability  is  appreciated,  in  spite  of  their  difBculty  in  working  and  dressing. 

Tendency  to  oxidation,  hydration,  and  deoompo.sition. — In  the  case  of  a  roofing  slate,  the  presence 
of  a  sulphide  (e.  g.,  marcasite,  more  decidedly  than  pyrite)  is  likely  to  be  very  injurious;  in  a  granite  or  marble 
(e.  //.,  the  marble  of  Lee,  Massachusetts,  in  the  new  court-house.  New  Y'ork  city)  the  results  may  be  confiued  to  the 
discoloration  aud  less  objectionable.  Nevertheless  there  are  abundant  instances,  which  yet  ueed  investigation,  in 
whieli  the  pyrite  occui-s  in  a  highly-crystalline  condition,  even  in  roofing  slates,  by  which  it  has  been  euabled  to 
resist  decomposition  during  centuries.  If  the  ])yrite  is  uniformly  and  minutely  distributed  in  small  quantity,  its 
presence  maybe  even  advautageous;  thus,  the  marbles  of  Berkshire  county,  Massachusetts,  when  first  cut,  are  cold 
gray,  but  by  long  weathering  acquire  a  tint  of  exquisite  warmth  and  transparency.  («) 

The  biotite  in  many  of  our  granites  seems  peculiarly  liable  to  decomi)ositiou,  aud  apparently  to  the  weakening 
of  the  surrounding  stone.  The  brown  freestones  of  New  Jersey  and  Connecticut  contain  everywhere  minute  scales 
of  biotite,  though  in  much  less  proportion  than  that  of  muscovite,  and  the  freestones  of  New  Brunswick  contain 
similar  scales  of  a  chlorite;  both  minerals  in  a  state  of  decomposition  more  or  less  advanced. 

The  orthoclase,  wliich  largely  enters  into  the  composition  of  the  Triassic  and  the  Carboniferous  sandstones,  and 
of  all  the  granites  in  this  market,  is  the  feldspar  of  most  ready  decomposition.  It  is  found,  on  microscopic  exaniiuatiou 
of  a  lu'ownstone  or  granite,  in  various  stages  of  alteration,  from  a  mere  dimming  of  its  cleavage  planes  to  a  cloudy 
or  opaque  mass  of  the  usual  structure,  and  finally  to  a  siliceous  shelly  network,  with  its  interstices  filled  with  iron 
oxide.  In  this  condition  the  mineral  has  lost  all  its  strength  and  ability  to  resist  either  pressure  or  atmospheric 
attack,  and  a  stone  in  Aviiich  it  prevails  must  have  readied  the  last  degree  of  disintegration  and  decay. 

The  albite,  oligoclase,  and  other  feldspars  are  mucli  better  i-esistauts  to  decomposition,  and  their  abundance  iu 
granite  or  sandstone  may  be  an  important  element  in  their  durability. 

Inclosuee  of  fluids  and  moisture. — The  thorough  drying  of  a  stone  before,  and  the  preservation  of  this 
dryness  after,  its  insertion  into  masonry  are  commonly  recognized  as  important  adjuncts  to  its  durability.  But  the 
exact  nature  of  the  process  of  seasoning,  and  of  the  composition  of  the  "  quarry-sap"  thus  removed  by  thorough 
drying,  have  never  been  investigated.  The  "quarry-water"  may  contain  little  else  than  ordinary  well-water,  or  may 
be  a  solution  more  or  less  nearly  saturated,  at  the  ordinary  temperature,  witii  carbonate  of  calcium,  silica,  double 
salts  of  calcium  and  magnesium,  etc. ;  in  the  latter  case,  hardening  results  by  the  drying  and  an  exact  knowledge 
of  its  nature  might  throw  impoitant  light  on  the  best  means  for  the  artificial  ])reservation  of  stone. 

a  GwilVs  Eiicyc.  Arch.,  p.  492.  a  Am.  Arch,  mtd  Building  Xews,  1881,  X,  13,  17. 
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Agaiu,  water  may  exist  in  large  quantity  iu  chemical  combination  in  the  silicates  (e.  g.,  chlorite,  kaolin,  etc.),  or 
in  the  hydrated  iron  oxides  which  constitute  the  cement  of  a  buildinjj  stone.  Many  hydrates  of  ferric  oxide  are 
known  to  exist,  and  of  these  a  considerable  number  occur  iu  nature,  in  concentrated  form,  as  ores. 

We  do  not  yet  know  how  these  or  other  hydrates  of  ferric  oxide  are  isolated  or  mixed  in  their  distribution 
through  the  brown  sandstones.  I  have  elsewhere  (a)  pointed  out  the  probability  that,  to  a  large  extent,  the  red 
cement  of  the  sandstones  of  most  recent  or  Tertiary  age  may  be  probably  referred  to  limonite  or  limnite,  c.  </.,  those 
found  iu  eastern  New  Jersey  and  to  the  southward  along  the  Atlautic  and  Gulf  sandy  plateau ;  that  of  the 
sandstones  of  the  Mesozoic  period  to  tiirgite  and  limonite  (possibly  in  part  gothite?),  e.  (;.,the  brownstones  of  Kew 
Jersey  and  Connecticut;  and  that  of  the  bright  red  sandstones  of  the  Carboniferous  and  older  rocks  to  anhydrous 
ferric  oxide,  c.  g.,  the  red  freestones  of  New  Brunswick  and  of  Scotland,  the  red  sandstones  of  Potsdam,  New  Yoi-k, 
etc.  However,  these  distinctions  cannot  be  drawn  sharply,  and  the  subject  awaits  investigation.  Changes  in  the 
degree  of  hydratioi*  are  constantly  going  on  in  stones  of  this  character,  and  the  absorption  of  water  may  exert  a 
force  for  expansion  and  disruiJtion.  In  regard  to  the  vast  amount  of  water  feebly  locked  up  in  combinations  such 
as  these,  the  query  has  been  recently  offered : 

We  veuture  to  suggest,  as  a  subject  for  careful  chemical  analysis  how  far  the  existence  of  water  or  the  elements  of  water,  not  as 
moisture,  but  as  chemically  combined  with  lime,  magnesia,  or  other  elements  in  a  stone,  may  render  it  susceptible  to  the  attacks  of 
ft-ost.  (J) 

The  more  recent  results  of  microscopic  lithology  have  also  established  the  fact  that  certain  minerals,  especially 
the  quartz,  in  very  many  of  our  most  common  building  stones  abound  in  small  cavities  partly  or  wholly  filled  with 
fluids,  viz,  water,  brine,  and  liquid  carbon  dioxide.  These  cavities  vary  in  size  from  microscopic  minuteness  up  to  a 
diameter  of  several  millimeters,  and  are  often  very  abundant,  so  that  a  fragment  of  quartz  clouded  by  them  may 
explode  on  the  application  of  heat.  The  varieties  of  our  building  stones  in  which  they  are  known  to  particularly 
abound  are  the  following :.Brownstone — New  Jersey  and  Connecticut ;  freestone — Dorchester,  New  Brunswick; 
biotitic  gneiss  and  fibrolitic  gneiss — New  York  island  and  Westchester  county ;  granite — Quincy,  Massachusetts, 
Clark's  island,  Maine,  Mount  Beatty,  Connecticut,  Fitzwilliam,  New  Hampshire,  Saint  Lawrence  county,  New 
York,  etc. 

The  question  of  the  influence  of  these  cavities  on  the  durability  of  the  rock,  when  exposed  to  frost  or  to  the 
intense  heat  of  the  summer  sun  or  to  fire,  is  one  that  yet  awaits  investigation.  The  violent  explosions  which  attend 
the  exposure  of  granites  to  fire,  as  illustrated  in  the  great  fires  of  Chicago  and  Boston,  may  imply  some  connection, 
in  part,  with  the  sudden  expansion  and  rupture  of  such  inclosed  fluid  cavities;  while  the  similar  action  of  frost 
seems  to  be  suggested  by  the  interesting  paper  of  Mr.  W.  E.  Hidden  on  the  fracture  of  quartz  with  liquid  cavities 
in  North  Carolina,  (c) 

B.  PHYSICAL  STRUCTURE. 

This  varies  widely  in  the  crystalline  and  sedimentary  rocks ;  but  three  conditions,  common  to  both,  will  be  first 
discussed,  then  two  confined  to  the  former  class,  and  finally  two  confined  to  the  latter. 

Size,  fokm,  and  position  of  the  constituent  minerals. — It  has  been  established  that  the  resistance  to 
compression — and  it  may  be  supposed  in  some  degree  the  durability— of  a  finely-granular  rock  exceeds  that  of  a 
coarsely-crystallized  variety  of  the  same.  Dr.  J.  S.  Newberry  has  also  pointed  out  that  "  mica  is  soft  and  fissile,  and 
hence  is  an  element  of  weaknesss.  Where  it  exists  in  any  considerable  quantity  the  stone  is  easily  cruslied  and 
unfit  for  use  ". 

The  scales  of  mica  in  a  laminated  sandstone,  e.  g.,  the  common  micaceous  variety  of  browustoue,  lie  largely  ia 
the  plane  of  lamination,  and  diminish  the  strength  of  the  rock  when  pressure  is  ajiplied  iu  the  direction  of  the  latter 
plane,  e.  g.,  on  edge,  on  account  of  the  feeble  adherence  between  their  surfaces  and  the  rock  in  contact.  So  also 
when  used  as  ashlar,  the  expansion  caused  by  frost  tends  to  produce  the  first  separation  along  those  planes. 

However,  both  iu  a  granite  and  in  a  freestone,  it  is  probable  that  a  moderate  amount  of  mica — much  more  an 
abundance  of  a  tough  and  fibrous  mineral,  like  hornblende,  augite,  fibrolite,  etc.— may  serve  as  an  excellent  biuding 
material,  like  hair  in  mortar,  and  add  to  the  strength  of  the  rock,  if  uniformly  mixed,  with  little  or  no  parallelism 
of  planes.  Peculiarities  of  crystallization  iu  crystalline  rocks  or  of  arrangement  of  tabular  flakes  of  minerals 
iu  sedimentary  rocks  may  also  produce  a  coincidence  in  the  position  of  planes  of  stronger  cleavage,  c.  g.,  of  feldspar 
in  granites  or  in  feldspathic  sandstones,  which  will  diminish  both  the  strength  and  durability  of  a  rock.  The 
disintegration  of  the  freestones  of  the  Triassic  age  is  favored  by  both  these  conditions— abuudauce  of  mica  and 
parallel  position  of  feldspar  plates. 

Porosity.— Bischoff  has  thrown  much  light  on  the  percolation  of  water  through  the  interstices  and  fissures 
of  rocks.  Even  iu  the  densest  crystalline  rocks,  as  trap  and  basalt,  spots  of  moisture  can  be  discovered  on  freshly 
fractured  surfaces,  generally  connected  with  minute  fissures.  In  the  loosely-cemented  material  of  the  freestones  the 
percolation  must  be  far  more  fi'ee. 

o  On  the  Geological  Action  of  the  Humus  Acids,  Proc.  Am.  Ass.  Adv.  Sci.,  1878. 

b  The  Builder,  1882. 

c  Trans.  N.  T.  Acad.  Sci.,  I,  1882. 
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TLo  excessive  porosity  of  a  building  stone  thickens  the  layer  of  decoin]>ositioii  which  can  be  reaclied  by  the 
acids  of  the  atmosphere  and  of  the  rain,  and  also  deepens  the  entrance  of  the  frost  and  its  work  of  disintej;;ratiou. 
This  is  illustrated,  in  tlie  (!ase  of  brownstone,  in  numberless  instances  throughout  I^ew  York  city,  in  the  sills  and 
liutels  of  windows,  the  projecting  string-courses  of  stone  in  brick  buildings,  the  stejis  of  stoops  and  sills  of  doors, 
etc.,  with  their  edges  rounded,  their  material  pitted,  honey-combed,  fretted,  and  furrowed  by  the  ridges  of  projecting 
or  eroded  lamina;,  or  the  whole  mass  of  the  stone  worn  away  flush  with  the  front  of  the  house,  c.  g.,  in  the  older 
brownstone  houses  of  the  district  styled  "Gi-eenwich  village",  in  the  Eighth  ward,  and  in  the  old  streets  ou 
the  east  side  of  the  city.  Even,  too,  in  Louses  less  than  ten  years  old,  the  flat  ceilings  of  the  i)orticos,  surfaces 
■which  appear  to  be  perfectly  sheltered  from  the  weather,  are  peeling  away  into  successively-loosened  layers, 
e.  g.,  in  the  houses  on  the  west  side  of  Fifth  avenue,  between  Forty-sixth  and  Fiftieth  streets.  lu  all  these  cases 
we  plainly  see  the  effect  both  of  rain,  and,  above  all,  of  water,  derived  from  the  thawing  of  the  snow  which  is  caught 
and  rests  upon  the  projecting  ledge  of  stone,  soaking  down  into  the  sijongy  mass  below  during  the  day,  and  again 
jiartially  thrust  out  by  the  expansion  of  freezing  during  the  night.  With  a  light-colored  stone  an  unusual  and 
undesirable  power  of  absorption  is  often  indicated  by  its  discoloration  in  streaks  and  circular  patches.  Several 
kinds  of  discoloration  may  be  distinguished,  all  more  or  less  dependent  ou  the  absorptive  character  of  the  stone. 
The  one  consists  of  a  white  calcuireous  efflorescence,  very  common  in  new  masonry,  in  blotches  spreading  around 
the  joints,  and  doubtless  derived  by  permeation  of  the  stone  with  solutions  of  calcium  carbonate  from  the  fresh 
mortar  or  cement.  It  ai)poars  to  be  usually  of  a  temporary  character,  disappearing  after  a  few  years.  This  is 
sometimes  seen  in  brownstone,  but  more  frequently  in  the  Ohio  and  the  New  Brunswick  freestones;  e.  g.,  in  the  fronts 
and  stoops  of  most  of  the  houses  first  built  of  that  stone  in  Madison  avenue  above  Fifty-fourth  street,  etc.  Auotlier 
form  of  discoloration  is  due  merely  to  the  street-dust  and  soot  which  are  deposited  upon  the  projections  of  a  stone 
front.  It  results  in  long  gray  or  blackish  streaks,  running  down  the  front  at  either  end  of  the  window-sills  and  from 
below  the  line  of  projecting  bauds  and  cornices,  and  as  a  general  blackish-gray  discoloration  of  the  surfaces  of 
sheltered  moldings  of  apertures,  the  pediments  of  porticos,  etc. 

The  earlier  stages  of  this  discoloration  may  be  easily  studied  iu  numerous  instances  among  the  older,  buildings 
constructed  of  light-colored  I'reestone,  e.  g.,  in  the  houses  on  the  northwest  corner  of  Sixth  avenue  and  Twenty-ninth 
street,  and  between  Thirty-seventh  and  Thirty-eighth  streets,  and  in  the  building  on  southeast  corner  of  Christopher 
street  and  Greenwich  avenue,  etc.;  the  sloping  window-sills  of  the  orjihau  asylum  at  Fifth  avenue  and  Fifty -first 
street  are  thus  blackened,  while  the  vertical  faces  of  the  same  stone  iu  the  fa5ade  are  washed  clean  and  uncolored. 

A  similar  discoloration  affects  most  of  the  varieties  of  white  marble  used  in  our  city,  e.  g.,  iu  several  buildings 
on  the  north  side  of  Murray  street,  between  Church  street  and  West  Broadway;  in  the  new  court-house  on  Chambers 
street;  the  cornices,  sills,  and  seams  of  the  rusticated  stone- work  of  the  Union  Dime  Savings  bank,  at  Sixth  avenue 
and  Thirty-second  street. 

Another  form  of  discoloration,  commonly  associated  with  the  preceding  in  the  same  light-colored  freestones, 
presents  black  stains  and  streaks,  whose  material  has  not  yet  been  identified,  but  apparently  consists  of  manganese- 
oxide,  probably  derived  from  theiiecompositiou  of  the  feldspar  and  chlorite  in  the  rock.  This  is  of  a  more  permanent 
and  oiyectionable  character,  increasing  both  iu  extent  and  depth  of  color  with  the  age  of  the  masonry.  Its  progress  is 
most  rapid  on  stone  surfaces  exposed  to  the  prevailing  winds  and  rains,  i.  e.,  the  northeast.  An  illustration  of  this 
appears  in  the  church  ou  the  corner  of  Fifty-seventh  street  and  Madison  avenue,  whose  fiices  fronting  the  south 
and  west  are  entirely  free  from  disco^ratiou,  while  the  spire,  freely  exposed  above,  is  beginning  to  be  tinted  all 
around  and  from  top  to  bottom. 

Other  forms  of  discoloration  are  shown  iu  yellowish  stains  on  the  light  freestones,  certainly  due  to  iron,  and  iu 
films  of  confervous  growth,  which  are  green  during  rainy  and  damp  weather,  and  become  blackish-gray  when  dry. 

Hardness  and  toughness. — Eesistanceto  weathering  does  not  necessarily  depend  upou  hardness,  since  some 
soft  rocks  of  peculiar  composition  (e.  g.,  some  steatites,  chlorite  schists,  etc.)  are  known  to  withstand  atmospheric 
attack  very  well.  However,  a  hard  material  of  close  and  firm  texture  is,  iu  those  qualities,  specially  fitted  at 
least  to  resist  friction  and  artificial  wear,  as  in  stoops,  pavements,  sidewalks,  and  road  metal,  and  the  natural 
friction  of  rain-drops,  drii)i)iug  rain-water,  the  blows  of  the  surf,  etc.  The  gray  wacke  and  blue-stone  of  New  York 
and  Pennsylvania,  is,  in  the  form  of  flagging,  unexcelled  for  paving,  etc.;  and  uo  reason  is  apparent  why  its  thicker 
beds  should  not  bo  further  applied  as  a  material  for  ordinary  construction.  So  far  as  yet  introduced  for  this 
purpose,  within  a  few  years  past,  it  preserves  perfectly  the  arris  in  dressings,  quoins,  etc.,  without  either  chipping 
or  discoloration. 

CiiYSTALLiNE  STRX.TCTUKE. — Experience  has  shown  that  the  crystalline  structure  in  a  stone  is  a  better 
resistant  to  atmospheric  attack  than  the  amorphous.  The  following  statement  is  made  concerning  this  characteristic 
in  an  oolitic  limestone  of  England: 

The  Stectley  stone  is  romarkaWo  for  its  liglit  spocific  gravity,  great  power  of  absorption,  ami  yet  extremely  durable  ;  its  resiv-itance 
to  atmospheric  influences  may  bo  attributed  to  its  beautifully  sparkling  crystalline  structure,  without  having  any  dusty  incoherent 
matter  iu  its  foruiation,  tho  crystals  being  all  well  cemented  together,  (o) 

a  C.  IT.  Smith,  oj).  cit.,  32. 
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It  is  also  well  illiisrrated  in  New  York  city  iu  the  better  class  of  crystalline  builtliug  stones,  e.  g.,  the  granite 
buildings  iu  Murray,  Warron,  and  other  of  the  older  streets,  the  Astor  house,  etc.,  which  are  not  yet  perceptibly 
.iffected  by  the  tooth  of  time.  The  same  fact  is  generally  true  with  the  sedimentary  rocks  also,  a  crystalline 
limestone  or  good  marble  resisting  erosion  better  than  an  earthy  limestone.  Only  the  oolitic  varieties  of  the  latter 
seem  to  possess,  in  that  structure,  an  advantage  over  those  that  are  entirely  earthy  or  amorphous.  Tiie  durability 
of  a  limestone  like  that  of  Indiana,  recently  introduced  into  this  city,  must  depend  upon  these  conditions.  So,  too, 
the  highly-crystalline  varieties  of  the  Potsdam  sandstone,  in  Xew  York,  Wisconsin,  etc.,  abounding  in  glittering 
facets  which  the  microscope  reveals  to  be  in  part  quartz  crystals  of  exceeding  minuteness,  may  be  expected  to  have 
iu  that  respect  a  greater  likelihood  of  durability,  if  well  cemented,  than  the  ordinary  variety  made  up  of  rounded 
grains. 

Tension  of  the  grains. — A  crystalline  building  stone  (e.  <).,  granite,  gneiss,  marble,  etc.)  is  made  up  almost 
entirely  of  imperfect  crystals  of  its  constituent  minerals  (of  calcite,  in  a  marble — of  quartz,  feldspar,  etc.,  iu  a 
granite)  closely  compacted  together,  originally  with  intense  mutual  pressure.  Sometimes  no  cement  intervenes,  but 
any  two  grains  remain  in  close  contact  at  an  impalpable  invisible  line.  Such  a  condition  must  be  sensitive  to  verv 
slight  influences,  the  surfaces  of  the  grains  in  a  building  stone  being  alternately  pressed  still  more  tightly  together 
or  separated  to  disruption,  e.  g.,  by  variations  of  temperature,  above  all  at  the  extremes  of  severe  cold  and  frost, 
of  burning  sunshine,  and  of  fire.  A  good  illustration  is  found  iu  those  marbles  which  seem  to  contain  no  cement  iu 
their  interstices,  e.  g.,  the  coarse  Tuckahoe  marble,  which  soon  becomes  seamed  with  cracks,  as  in  the  building  on 
the  corner  of  Thirty-second  street  and  Broadway. 

In  England  it  has  been  found  that — 

All  varieties  of  Carrara  marble  have  perishable  qualities  which  ought  to  preclude  them  from  being  ever  applied  to  external  purposes 
iu  this  country.  After  exposure  to  the  weather  for  thirty  or  forty 'j'ears,  disiutegratiou  through  its  entire  mass,  but  mostly  on  or  near  the 
surface,  evidently  takes  place ;  after  the  lapse  of  about  a  century,  more  or  less,  according  to  the  quality  of  the  marble,  the  entire 
substance  falls  into  a  kind  of  sparkling  sand,  (a) 

Frequent  changes  of  temperature  also  tend  to  destroy  Carrara  marble  more  ra!)idly  than  atmospheric  influences;  thus  the  mantel  of 
a  chimney-piece  is  invariably  disintegrated  long  before  any  other  part. 

CONTIGITITT  OP  THE  GRAINS. — The  principle  which  obtains  in  the  application  of  an  artificial  cement,  such  as 
glue,  in  the  thinnest  film,  in  order  to  gain  the  increased  binding  force,  by  the  closest  approach  of  the  cemented  surfViees, 
finds  its  analogy  in  the  building  stones.  The  thinner  the  films  of  the  natural  cement,  and  the  closer  the  grains  of 
the  predominant  minerals,  the  stronger  and  more  durable  the  stone.  One  source  of  weakness  in  our  brownstones 
lies  in  the  separation  of  the  rounded  grains  of  quartz  and  feldspar  by  a  superabundance  of  ocherous  cement.  Of 
course,  the  further  separation  produced  by  fissures,  looseness  of  lamination,  empty  cavities  and  geodes,  and  excess 
of  mica,  all  tend  to.  deteriorate  still  further  a  weak  building  stone. 

Homogeneity. — A  great  diftereuce  of  the  hardness,  texture,  solubility,  etc.,  in  the  material  of  the  grains  of 
a  rock  and  of  their  cement,  or  of  the  successive  lamiuie,  renders  the  weathering  unequal,  roughens  the  surface, 
and  increases  the  sensibility  of  the  stone  to  the  action  of  frost.  So  also  softer  patches,  of  more  easily  decomposed 
veins  and  layers  in  the  .stone,  produce  unequal  weathering,  hollows,  furrows,  and  projecting  ridges.  Even  a 
hard  crystalline  and  otherwise  durable  stone  may  be  materially  weakened  by  these  defects.  Illustrations  of  this  are 
found  in  the  same  varieties  of  the  dolomitic  marbles,  with  irregularly  mixed  constituents,  from  the  old  quarries  at 
Kiugsbridge,  on  New  York  island,  and  in  Westchester  county. 

C.  CHARACTER  AND  POSITION  OF  SURFACE. 

The  rough  or  polished  condition  of  the  surface  of  the  stone,  its  inclination  from  a  vertical  plane,  and  the  position 
in  which  it  stands  with  reference  to  the  sun  and  to  the  prevailing  direction  of  the  wind,  all  constitute  important 
elements  of  its  durability. 

Smooth  dressing  or  polish. — It  is  generally  assumed,  and  rightly,  in  the  climate  of  New  York,  that 
a  smooth  or  polished  surface  tends  to  protect  a  stone  by  facilitating  the  rapid  discharge  of  rain-water  Irom  its 
.surface.  The  present  condition  of  most  of  our  smoothly-dressed  granite  fronts  seems  to  confirm  the  general  accuracy 
of  this  opinion.  Nevertheless  some  anomalies  occur.  It  has  been  observed  in  London  that,  in  the  modern  buildings, 
decay  progresses  far  more  rapidly  than  in  the  ancient,  and  it  has  been  queried  whether  this  may  not  in  some  way 
be  due  to  the  application  of  machinery. 

A  series  of  observations  by  Professor  Pfatt',  of  Erlingen,  Germany,  iu  reference  to  granite,  syenite,  etc.,  have 
shown,  among  other  results,  that  the  superficial  loss  in  a  century,  by  exposure  to  the  weather,  may  amount,  on 
unpolLshed  granite,  to  0.0070"'™,  on  polished  granite  to  0.0085""". 

These  conclusions  in  regard  to  the  more  rapid  weathering  of  polished  granite  yet  need  confirmation  by  more 
extended  observations  iu  other  localities.  But  an  investigation  is  yet  needed  to  determine  whether  the  vibration 
of  the  surface  of  a  stone,  produced  by  the  jar  of  the  machinery  employed  in  sawing  or  polishing,  as  well  as  the 
bruising  produced  by  the  friction  of  the  sand,  diamond-saws,  etc.,  and  still  more,  the  strain  and  pressure  produced 
by  the  imi)act  of  the  blows  of  chisel  and  hammer,  in  smooth  and  rough  dressing,  do  not  produce  superficial  changes 
of  tension,  minute  fissures  produced  by  the  separation  of  surfaces  of  feeble  adherence  (e.  </.,  ou  smooth  planes  of 
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tabular  flakes  of  feldspar,  scales  of  mica,  etc.),  cracks  in  brittle  minerals  {e.  g.,  quartz),  microsco])i(!  clefts  along 
cleavao'e  planes  (c.  j/.,  of  the  felilspars),  slifjht  disruption  of  grains  from  the  adhering  cement,  etc.  If  these  actions 
do  occur  in  stone-working,  and  especially  if  tht'y  reach  a  sensible  depth,  as  I  believe,  they  may  partly  account  for 
the  anomalous  loss  of  polish  and  rapid  peeling  away  of  successive  layers  from  the  surfaces  of  dressed  granites  and 
freestones.  The  very  dressing,  so  agreeable  to  the  eye,  may  actually  present  the  surface  of  the  weaker  stones  in 
the  worst  possible  condition  to  resist  atmospheric  attack. 

On  the  other  baud,  a  loughness  of  the  surface  favors  the  deposition  of  street-dust,  smoke,  etc.    In  France — 

The  beautiful  marble  sculptures  of  the  park  of  Versailles  will,  within  the  next  fifty  years,  become,  through  its  means,  unsightly 
and  u"-ly  masses  of  dirt,  and  eventually  be  irretrievably  lost.  Dr.  Robert  recently  called  attention  to  the  fronts  of  the  Bourbon  and  Maznrin 
palaces,  that  of  the  legislators,  the  mint,  and  others,  which  by  this  influence  are  hastening  to  decay,  and  even  more  rapidly  in  ]>ruportion 
as  the  ornamental  carvings  promote  the  deposition  of  dirt  and  dust,  (n) 

It  has  been  shown  that  in  i^ew  York  these  substances  have  been  observed  to  exert  a  deleterious  influence  by 
chemical  corrosion  of  the  stone  on  which  they  rest.  Being  chiefly  organic  in  material  and  absorbent  of  moisture 
they  also  furnish  a  suitable  nidus  for  the  growth  of  minute  plants,  e.  (/..lichens,  conferva;,  mosses,  etc.,  whose  erosive 
action  has  been  already  mentioned.  Howe  ver,  there  is  no  doubt  that  under  certain  circumstances,  not  yet  understood, 
a  crust  of  dirt,  smoke,  and  soot  may  act  as  a  i)reservative  to  the  stone,  as  observed  by  E.  C.  Eobins  and  A.  Billing, 
on  St.  Paul's  and  on  Hanover  chapel,  London,  on  the  church  of  St.  John's,  in  South wark,  etc. ;  the  same  is  true 
also  of  at  least  some  of  the  vegetable  growths — certain  lichens  which  flourish  in  the  dusty  deposits. 

Inclinatiox  and  position. —  SulUcient  reference  has  already  been  made  to  the  influence  of  these  conditions 
in  many  ways  on  the  durability  of  stone.  The  illustrations  are  without  number  throughout  the  older  streets  of  our 
city,  in  the  decayed  state  of  those  surfaces  of  stone  which  are  horizontal,  and  on  which  rain-water,  slush,  snow,  and 
ice  may  rest ;  of  those  on  the  south  side  of  cross-streets,  and  the  west  side  of  the  avenues  running  north  and 
south,  which  are  exposed  to  the  driving  rain  of  northeast  gales,  etc.  Thus,  in  the  towers  of  the  church  on  the 
northwest  corner  of  Clinton  and  Pacific  streets,  Brooklyn,  the  brownstone  on  its  front,  which  faces  the  east,  is 
peeling  oif  in  patches  in  many  places,  while  the  south  face  of  the  towers  remains  apparently  unattacked. 

Again,  on  surfaces  which  are  liable  to  be  water-soaked,  but  which  may  be  sheltered  from  the  sun  and  wind, 
the  moisture  does  not  quickly  dry  out,  and  here  especially  the  decay  may  be  very  rapid.  The  sofiQts  of  arches  and 
lintels,  the  shady  sides  of  window-jambs,  and  the  shady  parts  of  carvings,  etc.,  are  among  the  first  portions  of  a 
building  to  decay.  From  this  cause,  or  from  the  leaking  of  a  rain-water  leader,  the  surface  of  a  whole  pilaster  may 
peel  off,  as  in  the  building  on  the  southeast  corner  of  Eighteenth  street  and  Fourth  avenue,  ]Si'ew  York. 

Method  of  pointing  of  masonry. — The  admitted  energetic  agencies  of  decay — frost,  solution,  hydration, 
etc. — have  been  largely  fiivored  by  the  imperfect  and  hasty  construction  of  the  masonry  throughout  the  city,  its 
joints  when  new  often  admitting  a  trowel.  A  cement-mortar  of  poor  quality  is  largely  employed,  and,  soon  dropping 
out,  the  joints  are  often  allowed  to  remain  open  for  years.  The  atmospheric  attack  is  thus  made,  as  it  were  in 
flank,  directly  through  the  exposed  edges  of  the  outer  lamina  of  the  stone,  and  the  decay  rapidly  afiects  the  stone 
to  a  considerable  depth,  several  inches  in  many  cases,  and  even  throughout  the  entire  block,  although  the  exfoliation 
may  appear  superficial. 

Ejection  on  edge  of  la^hnation. — Instances  are  very  rare  in  this  city  where  the  stone  has  been  laid  "on 
its  bed",  with  a  deliberate  regard  to  its  durability:  e.  g.,  a  few  houses  on  Fifth  avenue  above  Fifty-first  street,  the 
new  wings  of  the  Astor  library,  etc.  On  the  other  hand,  from  mere  convenience  in  construction,  many  buildings, 
especially  of  our  older  churches,  are  fortunately  so  constructed,  the  blocks  having  been  small  and  square  and 
conveniently  so  laid.  In  some  instances  (e.  g.,  the  church  on  the  southeast  corner  of  Thirty-fifth  street  and  Fifth 
avenue)  blocks  occur  in  both  positions  and  in  both  are  afl'ected  by  incipient  decay;  in  others  (e.  g.,  the  church  on 
southwest  corner  of  Twenty-first  street  and  Fifth  avenue)  the  blocks,  although  all  on  bed,  are  often  deeply  decaj-ed. 
In  the  old  city  hall,  erected  in  1812,  the  north  face,  although  on  the  side  usually  least  aflfected  by  decay,  presents 
the  brownstone  of  its  ashlar  set  on  edge  and  exfoliating  in  entire  sheets,  often  traversed  by  fissures  across  the 
lamination,  parallel  to  the  joints.  Xotwithstauding  these  warnings,  most  of  our  newest  edifices  exhibit  the  same 
faulty  construction :  e.  g.,  the  sandstone  (from  Massachusettis)  in  the  trinmiiugs  and  even  partly  in  the  pillars  of  the 
Union  League  Club  building,  on  Fifth  avenue,  the  fine  new  residences  in  the  upper  part  of  Madison  avenue,  the 
trimmings  etc.,  in  the  huge  new  buildings  for  "  flats  "  and  business  oflices  throughout  the  city,  often  nine  to  eleven  or 
more  stories  in  height,  in  whose  walls  the  crushing  force  exerted  upon  this  soft  stone  nuist  be  excessive. 

Exposure  to  the  sun. — Again,  subjection  to  wide  differenccis  of  temperature  on  different  faces,  e.  g.,  those 
produced  by  the  burning  heat  of  our  summer  sun  on  the  western  faces  of  buildings,  renders  the  stone  liable  to  crack 
from  unequal  contraction  and  expansion,  and  produces,  on  a  laminated  rock,  separation  along  the  planes  of  lamination, 
and,  on  a  compact  rock,  an  exfoliation  in  concentric  crusts  allied  to  that  of  common  occurrence  in  nature  on  outcrops 
or  bowlders  of  granite  and  trap.  The  former  is  abundantly  illustrated  in  the  marked  decay  and  splitting  observed 
on  the  western  faces  of  the  tombstones  in  Trinity  church-yard,  the  cemetery  at  New  Utrecht,  etc.,  described  beyond. 
The  ashlar  at  the  base  of  the  steeple  of  the  church  at  Thirty-seventh  street  and  Fifth  avenue  is  beginning  to 
decay  on  the  south  side,  but  not  on  the  north  or  east  sides  (the  west  side  not  being  visible).    Other  examples  are 
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seen  ou  the  browustoue  stoops  of  our  cross  (east  and  west)  streets,  where  the  western  face  of  the  dark  stone  is 
rapidly  disintejjrated  and  exfoliated,  while  the  eastern  ftice  remains  much  longer  in  perfect  condition.  The  stone 
balusters  of  the  balustrades  of  balconies  and  the  sides  of  high  stoops  are,  from  their  slender  form,  jwculiarly 
sensitive;  they  disintegrate  and  exfoliate  rapidly  on  their  snn-exposed  sides,  and  become  sjtlit,  ragged,  and  reduced 
within  five  j'ears  to  a  wretched  condition,  especially  when  the  bedding  plane  is  exposed  to  the  snn.  Little  rule  is 
observed  by  stone-cutter  or  builder  in  regard  to  the  position  of  planes  of  bedding  in  work  of  such  delicate  character 
as  the  stone  rails,  balusters,  and  posts  of  stoops  and  balconies,  the  planes  lying  and  facing  in  every  direction, 
sometimes  uniform  in  a  particular  stoop,  sometimes  differing — vertical,  horizontal,  or  even  sometimes  oblique,  and 
directed  to  all  points  of  the  compass — though  in  general  the  planes  are  vertical  in  the  balusters  of  a  stoop  and  stand 
either  parallel  or  perpendicular  toward  the  front  of  the  building.  The  decay  is  much  more  rapid  in  the  coarse 
browustone,  though  apparent  on  the  light-colored  freestones,  and  affects  the  western  side  of  balusters  on  the  cross- 
streets  and  the  southern  side  on  the  avenues.  It  seems  to  be  somewhat  delayed  wherever  the  edges  of  the  layers 
bajjpen  to  face  toward  the  sun,  i.  e.,  to  the  west  on  cross-streets  and  tg  the  south  on  avenues,  in  New  York  city. 

In  general  it  may  be  stated  that  all  the  influences  of  driving  winds,  acid  vapors,  pelting  rains,  burning  sun, 
etc.,  are  less  destructive  by  far  than  the  quiet  action  of  rain-water  or  thawing  snow  dripping  and  soaking  down 
continuously  from  any  projection  or  hollow  in  which  water  or  snow  may  lodge.  A  good  illustration  is  found  in  the 
synagogue  ou  the  southeast  corner  of  Sixty  third  street  and  Lexington  avenue,  in  the  fresh,  unaltered  condition  of 
all  its  vertical  faces  of  light  freestone,  and  the  extensive  discoloration  which  has  attacked  the  fiice  of  the  pediment 
of  its  front  portico  from  water  soaking  through  its  roof,  and  the  discolored  streaks  which  run  down  the  inner 
corners  of  its  towers. 

4.— METHODS  OF  TRIAL. 

The  methods  now  in  vogue  are  to  a  large  extent  so  superficial  and  empirical,  so  unsatisfactorily  confirmed  by  the 
practical  results  attained,  as  to  have  elicited  from  many  an  opinion  akin  to  that  expressed  by  a  member  of  the  London 
Society  of  Arts.  His  impression  was,  and  it  was  borne  out  by  the  opinions  of  many  practical  men,  "  that  when  a  stone 
was  once  out  of  the  quarry  it  was  almost  impossible  to  say  whether  it  was  a  good  stone  or  a  bad  one  ".  It  has  long 
been  recognized  that  there  are  two  ways  in  which  we  can  form  a  judgment  of  the  durability  of  a  building  stone, 
which  may  be  distinguished  as  the  natural  and  the  artificial. 

A.  NATURAL  METHODS. 

These  must  always  take  the  precedence  wherever  they  can  be  used  in  any  locality,  because  they  refer,  first,  to  the 
exact  agencies  concerned  in  the  atmospheric  attack  upon  a  stone,  and  secondly,  to  long  periods  of  time  far  beyond 
the  reach  of  artificial  experiment. 

A  memorable  investigation,  in  which  the  main  dependence  was  rested  apparently  upon  this  class  of  methods, 
was  that  instituted  by  the  British  parliament  in  the  royal  commission  appointed  in  1837  for  the  selection  of  the  stone 
to  be  used  in  the  houses  of  parliament.  This  commission  consisted  of  four  persons :  the  architect.  Sir  Charles  Barry ; 
two  geologists,  Sir  Henry  De  La  Beche  and  Dr.  William  Smith;  and  Mr.  C.  H.  Smith,  a  practical  man,  well 
acquainted  with  the  working  of  stone,  occasionally  assisted  by  Dr.  Buckland  and  Professor  Phillips,  and,  in  the 
chemical  dei)artmeut,  by  Pi-ofessors  Daniell  and  Wheatstone.  From  the  study  of  the  outcroi^s  in  neighboring 
quarries  and  the  weathering  in  several  old  buildings  in  Yorkshire,  the  commission  recommended  the  use  of  the 
stone  from  the  Norfal  quarries,  North  Auston,  ten  miles  east  of  Sheffield,  and  were  discharged.  The  execution  of 
this  recommendation  was  put  in  incompetent  and  irresponsible  hands,  without  government  superintendence. 
Consequently  the  stone  of  theNorfal  quarries  having  been  adjudged  too  small  for  the  purpose,  and  also  those  of  a 
neighboring  quarry,  resort  was  finally  had  to  a  stone  not  covered  by  the  report  of  the  commission,  and  of  this  the 
houses  of  parliament  were  mainly  erected  in  1840.  It  proved  of  such  inferior  character  that  the  decay,  immediately 
setting  in,  attracted  attention  even  in  1845,  and  has  since  led  to  extensive  and  costly  efforts  for  the  purpose  of  repair 
and  preservation. 

Examination  of  qtjarrt-outcrops. — Much  information  of  the  highest  value  may  be  obtained,  especially  in 
the  northern  United  States,  where  the  results  of  ancient  decomposition  have  been  planed  off  by  glacial  action, 
from  a  study  of  the  old  natural  exposures  of  a  stone  to  the  atmosphere  at  or  near  the  quarry  from  which  it  was 
taken,  with  allowance  for  the  conditions  which  may  there  prevail  at  present,  or  which  probably  existed  in  pre- 
glacial  time.  However,  it  has  been  pointed  out  that  "  the  length  of  time  they  have  been  exposed,  and  the  changes 
of  actions  to  which  they  may  have  been  subjected,  during,  perhaps,  long  geological  periods,  are  unknown ;  and 
since  different  quarries  may  not  have  been  exposed  to  the  same  action,  they  do  not  always  afford  definite  data  for 
reliable  comparative  estimates  of  durability,  excei)t  where  different  specimens  occur  in  the  same  quarry  ".  («)  Within 
the  district  allotted  to  this  report  only  three  building  stones  are  found  in  place:  The  trap  of  the  Palisades  and  of 
Staten  island,  whose  exposed  surfaces  are  almost  always  smooth,  and  whose  crust  of  disintegration,  rarely  reaching 
a  half  inch  in  thickness,  implies  a  power  of  excellent  resistance  to  atmospheric  attack  ;  the  gneiss  of  New  York 
and  Long  islands,  which  often  becomes  deejjly  discolored  along  some  planes,  but  even  then,  in  its  common  siliceous 
variety,  retains  most  of  its  toughness  and  strength ;  and  the  dolomitic  marbles  of  the  old  quarries  of  Kiugsbridge 
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and  Moirissania,  no  longer  worked,  and  ol' Weistchester  county,  in  wliicb  a  wide  variation  is  sliown  on  the  exposures, 
some  surfaces  being  disintegrated  to  a  pulverulent  muss  or  loose  sand,  while  others  remain  firm  and  hard. 

Examination  of  old  jiasomry. — A  study  of  the  surfaces  of  old  buildings,  which  have  been  exposed  to 
atmospheric  inllueuces  for  years  or  centuries,  is  ouo  of  the  best  sources  of  reliable  information  concerning  the 
durability  of  stone,  and  frequent  leferouccs  to  such  observations  have  already  been  made  in  this  report; 
unfortunately  no  buildings  of  great  antiquity  have  resisted  the  icoMOclasm  of  our  period  and  remain  for  study. 
Following,  however,  the  example  of  Professor  Geikie,  of  Great  Britain,  in  his  study  of  a  grave-yard  of  Edinburgh, 
I  have  made  some  studies  iu  those  of  Xew  Yorkaud  vicinity.  It  may  be  remarked  that  the  varieties  of  stone  used 
in  cemeteries  for  the  dead  are  usually  for  the  most  part  identical  wJth  the  building  material  employed  iu  the 
houses  of  the  living  at  the  same  period.  Nor  could  any  methoel  be  devised  for  testing  .so  thoroughly,  by  natural 
means,  the  elemeuts  of  durability  iu  any  stoue  as  that  by  which,  iu  the  form  of  a  tombstone,  it  is  inserted  partly  in 
the  moist  earth,  entirely  exposed  above  to  the  winds,  rain,  and  sun  ou  every  side,  with  its  bedding  lamination 
standing  on  edge,  and  its  surface  smoothed  aufl  polished  and  sharply  incised  with  inscriptions,  carvings,  and  dates, 
by  which  to  detect  aud  measure  the  character  and  extent  of  its  decay. 

The  i)reseut  edifice  of  Trinity  church  was  constructed  during  the  years  1841-'46  (the  first  building  having  been 
erected  ou  that  site  iu  1G96).  Saint  Paul's  chapel  was  erected  iu  1766,  aud,  although  this  structure  is  older  than 
that  of  Trinity,  its  cemetery  is  much  more  recent  iu  its  origin. 

Trinity  church-yard,  Xew  York  city. — A  variety  of  materials  is  found  in  the  tombstones  of  this  cemetery, 
one  of  the  oldest  inclosed  in  the  city.  The  observations  made  on  the  present  condition  of  the  stones  have  been 
grouped  together  according  to  the  material,  disregarding  as  carefully  as  possible  all  stoues  which  showed  evidences 
of  repair  and  recutting.  Most  of  the  stoues  are  erect,  and  stand  with  their  planes  iu  the  meridian,  i.  e.,  their  inscribed 
faces  fronting  the  east. 

Eed  sandstone,  compact,  hard,  and  fine-grained,  apparently  identical  with  that  of  the  church  building,  and 
forming  the  largely  predominating  material  for  the  stoues :  Tomb  of  Matthew  Daniel  (1820),  west  side  split  off,  but 
general  condition  otherwise  good,  aud  inscriptions  sharp ;  also,  several  tombstones  in  vicinity  in  same  condition, 
with  more  or  less  splitting  along  lamination  on  their  western  faces,  e.g.,  those  of  John  Child  (1808),  John  Wilson 
(1805),  Peter  B.  Ustick  (1791),  Jane  Slidell  (1770),  John  Waddell  (1762),  Joseph  Penn  (1703),  Charles  Burleigh 
(1757),  and  many  others;  tombstone  of  children  of  John  and  Mary  Bard  (1796),  much  eroded,  and  splitting  on  both 
sides.  Two  of  the  oldest  stones,  those  of  Jei'emiah  Eeding  (1722)  and  Eichard  Churcher  (1681),  are  in  very  fair 
condition,  the  inscriptions  being  sharp,  and  only  a  slight  tendency  to  splitting  beginning  to  show  on  the  west  side 
of  the  top  of  the  stone. 

Graywacke  or  blue-stone,  probably  from  the  Catskills  or  central  New  York:  Tombstone  of  Eemington 
Stephenson  (1730),  iu  excellent  condition,  but  west  side  beginning  to  decay;  that  of  Mary  Corrin  (1730),  perfect  on 
both  sides ;  inscriptions  sharp  ou  both  stones. 

Black  slate,  probably  imported:  Tombstone  of  John  Daley  (1774),  in  very  good  condition,  onlj-  a  slight  decay 
roughening  the  west  side;  that  of  Anne  Churcher  (1691),  both  faces  and  edges  perfect  and  the  inscriptions  sharp. 

Gray  slate,  perhaps  from  the  Catskills :  Tombstone  of  George  Carpender  (1730),  inscription  sharp,  slight  erosion 
on  west  face. 

Green  hydromicaceous  schist,  probably  from  western  i)art  of  Connecticut  or  Massachusetts :  Tombstone  of 
Joshua  Amy  (1742),  in  excellent  condition,  only  the  west  face  being  slightly  worn. 

White  oolitic  limestone,  fossiliferous,  probably  imported  from  England :  Tombstone  of  John  and  James  Searle 
(1736),  in  excellent  condition. 

Fine  white  marble,  apparently  from  Carrara,  Italy:  Inscription  and  date  obliterated,  fuU  of  minute  cracks  on 
both  faces. 

White  marble,  i^robably  from  western  Massachusetts:  Tombstone  of  Lars  Nanuestad  (1807),  and  that  of 
Alexander  Hamilton  (1804),  both  in  fair  condition,  but  worn  on  the  north  face. 

Saint  PauVs  churchyard. — One  variety  of  fine  grained  sandstone  predominates,  dating  from  1813  back  to  1768. 
The  finest-grained  and  most  compact  are  often  in  perfect  condition  (J.  J.,  1768),  but  many  coarser  or  more  laminated 
stones,  and  sometimes  fine  and  compact  stones,  are  very  badly  split,  and  show  exfoliation  near  the  ground  (A.  Van 
B.,  1813),  sometimes  with  fissures  across  the  stone  (J.  A.,  1813).  The  splitting  begins,  as  usual,  near  the  west  face 
and  near  the  edges. 

As  to  marble,  the  stones  here  date  from  1851  back  to  1798,  and  consist  of  a  coarse  white  marble.  It  weathers 
grayish-white,  and  becomes  roughened.  Only  a  small  ])ro]K)rtion  of  the  stones  are  split.  About  one-tenth  have 
their  inscriptions  entirely  obliterated,  and  this  fact,  due  doubtless  to  the  acid  rain-waters  of  the  city,  was  not  observed 
iu  the  subui-ban  cemeteries;  in  one  case  (A.  W.,  1851)  it  has  been  largely  affected  iu  a  little  over  thirty  years. 

The  old  Dutch  cemetery  at  New  Utrecht,  Long  island. — At  this  little  village,  which  lies  on  the  southern  outskirts 
of  Brooklyn,  most  of  the  tombstones  are  erect,  in  good  condition,  and  face  the  east.  The  materials  used  an;  the 
following: 

Fine-grained  sandstone,  of  a  warm  red  to  reddish-brown  color,  resembling  the  stone  of  Little  Falls,  New  Jersey. 
As  a  rule  the  stones  of  this  kind  are  in  excellent  condition,  especially  iu  proportion  to  their  fineness  of  grain,  and 
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universally  preserve  the  shiirpuess  of  their  inscriptions.  Their  dates  observed  range  from  1S12  back  to  1743,  and 
out  of  tweuty-flve  noted  the  followius  may  be  referred  to:  Jacques  ])enyse  (1811),  very  finegrained,  inscriptions 
and  tool  marks  perfect;  Johu  Tan  Duyne  (ISOl),  in  perfect  condition;  Eutgert  Dcnyse  (1795),  very  fine-grained 
stone,  inscription  remarkably  perfect,  even  to  the  finest  flourishes:  Jacques  Denyse  (17'.ll),  in  good  condition,  a 
small  fiagmeut  lost  from  top  edge ;  Jacobus  L.  Leflerts  (17S5),  very  fine-graiued,  and  in  perfect  condition ;  Abraham 
Duryee  (1743),  stone  perfectly  preserved.  • 

Graywacke,  light  gray,  and  thinly  laminated :  S.  Barre  (1852),  stone  split  throughout,  especially  on  the  west 
face. 

Blue  marble:  Catharine  Groenendyke  (1797),  stone  in  excellent  condition,  hard  and  smooth  on  the  west  face, 
but  slightly  roughened  and  pulverulent  on  the  east  face. 

Mottled  black  and  white  marble:  Mercy  Grenendyck  (1794)  and  ISTicholas  Grenendyck  (1795),  in  perfect  condition 
in  both  form  and  sharpness  of  inscription,  the  west  undressed  face  being  hard,  but  the  surlface  of  the  east  face,  top, 
and  sides  being  somewhat  roughened  and  pulveruleut. 

Eed  laminated  sandstone,  probably  from  Xew  Jersey :  W.  W.  Barre  (1854),  the  east  face  in  perfect  condition, 
but  the  top  and  west  face  beginning  to  split ;  Cornelius  Van  Brunt  (1850),  the  faces  in  good  condition,  but  a  fissure 
in  the  lamination  behind  the  east  face;  Ann  Scheuck  (1824),  stone  si)iit  along  the  lamination  next  the  west  face,  and 
also  with  a  vertical  fissure  across  the  lamination  of  the  stone  near  and  parallel  to  the  north  edge;  William  Bane 
(182G),  and  Eebecca  Johnson  (1821),  a  stone  with  alternating  red  and  gray  laminae  (like  that  used  iu  the  Flatbush 
cemetery),  thoroughly  split  up  throughout,  along  the  lamination,  and  with  fragments  lost  from  the  top. 

White  mai'ble,  rather  fine  grained,  and  for  the  most  part  from  Vermont,  stones  dated  from  1847  back  to  1828, 
with  usually  their  inscriptions  perfect  (for  example,  the  stone  of  Thomas  Clark,  1831),  their  west  faces  in  good 
condition,  but  their  tops,  sides,  and  east  faces  more  or  less  roughened  and  pulverulent;  the  stone  of  J.  Lefferts 
(1828),  is  in  good  condition  except  on  the  west  face,  which  is  much  split,  apparently  by  the  sun. 

Granite  from  Quincy,  Massachusetts,  and  Aberdeen,  Scotland,  in  a  few  stones  dating  only  from  187G  back  to 
1856,  and  of  course  iu  perfect  condition.  The  varieties  of  stone  have  been  arranged  above  in  about  the  order  iu 
which  they  seem  to  have  come  into  general  use.    Iu  regard  to  their  durability  it  may  be  stated  iu  general : 

1.  The  fine-grained  red  sandstone,  probably  from  Little  Falls,  ]S"ew  Jersey,  has  presented  a  remarkable  resistance 
to  weathering,  always  proportioned  to  its  fineness  of  texture,  generally  in  excellent  condition  after  a  period  of  more 
than  a  century. 

2.  The  laminated  sandstone,  brought  later  into  use,  has  been  a  poor  material,  yielding  miserably,  apparently 
to  the  heat  of  the  snn,  in  less  thau  a  half  century. 

3.  All  the  marbles  used  have  resisted  the  sun  in  almost  every  case,  but  show  by  the  roughened,  pulverulent 
condition  of  their  sides  and  eastern  faces  that  their  decomposition  is  slow  but  gradual,  and  only  a  question  of 
sufficient  though  perhaps  long  time. 

A  point  of  difference  between  the  stones  of  this  cemetery,  in  an  open  country  village  on  the  outskirts 
of  Brooklyn,  and  those  of  Trinity  church-yard,  in  Xew  York  city,  is  shown  in  the  abuudance  of  licheus  which  are 
found  in  the  former.  Three  varieties  seem  to  occur:  one,  a  bright  green,  confined  iu  its  growth  to  the  top  of  the 
stones ;  another,  of  orange  color,  scattered  over  the  upper  part  of  the  west  face,  exposed  to  the  afternoon  sunshine, 
and  rarely  seen  on  the  east  face ;  and  another  of  light  green  color,  abounding  as  a  crust  over  the  east  face,  ^o 
particular  effect  of  corrosiou  by  these  growths  was  noticed,  either  upon  sandstone  or  marble ;  on  their  removal  the 
surface  beneath  was  found  to  be  fresh,  and  had  apparently  been  only  protected  from  weathering. 

Flatbush  cemetery. — In  the  old  cemetery  of  the  village  of  Flatbush,  Long  Island,  on  the  northeastern  outskirts, 
of  Brooklyn,  the  tombstones  are  nearly  all  vertical,  and  face  the  east.  White  marble  predominates  largely,  but 
the  oldest  stones  consist  of  sandstone. 

Bed  sandstone,  usually  very  fine  grained  and  compact,  and  apparently  the  variety  from  Little  Falls,  Xew 
Jersey.  The  stones  vary  in  date  from  1804  back  to  1754:  Eebecca  Suydam  (1797),  and  Marry  tie  Ditmarse  (1797), 
both  faces  of  these  stones  in  excellent  condition;  Hylletie  Martens  (1779),  a  light  reddish-gray  stone,  in  good 
condition,  only  the  top  beiug  a  little  roughened;  Abraham  Lott  (1754),  the  inscription  perfect,  and  only  a  few- 
fragments  chij)ped  from  the  top. 

Eed  laminated  sandstone,  often  very  fine  grained,  largely  made  up  of  two  materials,  reddish-brown  and  light 
reddish-gray,  in  thin  alteruatious  from  one-half  to  1  inch  thick.  The  stones  vary  iu  date  from  1822  back  to  1754  :  Maria 
Allen  (1820),  with  sharp  inscription,  but  many  fissures  iu  the  lamination  ;  Peter  iSeefus  (1820),  the  stoueiu  excellent 
condition,  covered  with  sectious  of  long  cylindrical  markings,  perhaps  fucoidal;  Leffert  Leflerts  (1800),  the  stone 
traversed  by  fissures  along  the  lamiuation,  and  also  vertically  across  it  in  lines  parallel  to  the  edges  and  about  an 
inch  from  the  edge;  Adriauiie  Lefferts  (1761),  like  the  preceding;  Gelijam  Cornel  (1754),  decidedly  laminated  iu 
structure,  but  in  excellent  condition. 

Tremolitic  white  dolomite  marble,  perhaps  from  the  old  quarries  of  New  York  and  Westchester  counties,  fine- 
grained to  quite  coarse  iu  texture,  and  often  sprinkled  with  grains  and  flakes  of  tremolite,  sometimes  several  inches 
in  length.  The  stones  vary  in  date  as  follows:  E.  Aldworth  (1851),  the  stone  facing  westward,  and  with  minute 
fissures  abounding  over  the  top  and  the  southern  edge;  A.  Lloyd  (1847),  the  stone  iu  good  condition,  still  retaining 
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most  of  its  polished  surfaco,  even  on  the  treniolite;  J.  F.  Noefna  (ISIV),  surface  of  stone  rougli  and  pulverulent,  so 
that  the  rough,  gray  appearance  usually  distinguishes  stones  of  this  uuvterial  from  some  distance ;  Mary  Van  Siclen 
(1832),  the  top  and  west  face  roughened  one-third  of  the  way  down,  the  remainder  being  nuich  less  roughened  ;  W. 
Biley  (ISll),  smooth  for  a  height  of  about  a  foot  from  the  ground,  and  rougliened  above. 

Fine  white  nuxrble,  probably  of  Carrara,  the  stones  varying  in  date  from  1859  to  1801 ;  E.  Duclois  (1830), 
somewhat  rough  and  pulverulent  all  over  the  surface;  N.  E.  Coweuhoven  (ISOt))  and  J.  Vanderbilt  (1801),  both 
horizontal  tablets,  more  or  less  blackened  in  spots  by  a  minute  lichen  (probably  the  Lepra  anfi(piita(is),  etc. 

Fine  white  marble,  sometimes  with  gray  streaks,  probably  from  Vermont;  the  stones  arc  of  recent  date,  from 
1855  to  1730:  Charity  Van  der  Veer  (1S3G),  the  entire  surface  of  the  stone  pulverulent,  rubbing  easily  off  into  fine 
saud;  Fenietio  and  Peter  Strykcr  (1730),  roughened  down  to  a  foot  from  the  ground,  where  the  polish  remains. 

The  lichens  abound  here  also  on  the  tops  of  the  stones,  but  have  been  mostly  cleaned  off  their  faces.  The 
same  general  conclusions  may  be  here  deduced,  in  regard  to  theii*  durability,  as  in  the  similar  varieties  observed  at 
New  Utrecht.  It  is  a  curious  circumstauce,  in  all  these  cemeteries,  that  the  stones  display  no  exfoliation  or  decay 
near  the  ground,  the  polished  surface  often  remaining  perfect;  above,  the  action  of  the  sun  on  the  western  faces, 
and  of  northeast  storms  on  the  eastern  faces,  are  apparent  as  usual. 

B.  ARTIFICIAL  METHODS. 

The  various  text-books  ou  building-construction  describe  in  detail  many  methods  of  trial  of  building  stone ; 
e.  g.,  of  solubility  in  acids;  of  absorptive  power,  by  soaking  in  water  and  determination  of  increase  of  weight;  of 
power  to  resist  the  expansion  due  to  frost,  by  actual  freezing,  or  by  saturation  in  saturated  solution  of  sodium- 
salphate  (Brard's  method);  of  strength  to  resist  crushing,  bending,  or  tension,  by  the  application  of  pressure  or 
force  in  various  ways,  etc. 

It  is  unnecessary  to  make  any  reference  here  to  these  descriptions,  except  in  regard  to  their  antique  and 
unsatisfactory  character,  and  to  the  apparent  ignorance  of  the  appliances  now  within  the  reach  of  students  of  the 
modern  science  of  litbology,  which  can  readily  be  used  to  reveal  the  true  nature  of  a  building  stone  and  the  elements 
of  its  durability,  e. ;/.,  the  study  of  its  surface  under  the  microscope,  or  of  slices  ground  so  thin  as  to  be  transparent, 
or  of  its  individual  miueralogical  constituents  separated  by  means  of  their  difference  iu  speciflc  gravity,  or  by  means 
of  the  almost  endless  resources  of  micro-chemistry.  The  careful  and  well-digested  circular  of  the  department  of 
building  stones,  issued  by  the  late  curator  of  the  National  Museum,  Mr.  George  W.  Hawes,  whose  recent  decease 
has  been  universally  deplored  as  a  great  loss  to  science  and  to  the  work  now  in  jirogress  in  this  field,  has  given  a 
suggestion  of  the  wide  departure  from  the  old  and  incomplete  methods  which  is  at  last  called  for,  iu  order  to  advance 
our  knowledge  of  the  jiroper  application  and  practical  use  of  building  stones,  under  the  light  of  modern  discovery. 

One  important  method,  long  in  use,  is  the  determination  of  the  absorptive  powers  of  a  stone.  A  granite  which 
absorbs  water  to  over  half  of  1  per  cent,  of  its  weight  is  open  to  the  suspicion  of  doubtful  durability.  Similar 
caution  needs  to  be  observed  in  the  choice  of  freestones  iu  our  own  climate. 

Any  saudstone  weighiug  less  thau  130  pounds  per  cubic  foot,  absorbing  more  than  5  per  cent,  of  its  weight  of  water  in  twenty-four 
tours,  and  eftervescing  anything  but  feebly  with  acid,  is  likely  to  be  a  second-class  stone,  as  regards  durability,  where  there  is  frost  or 
much  acid  in  the  air. 

It  is  here  pertinent  to  refer  briefly  to  some  significant  results  obtained  by  Professor  John  C.  Draper,  of  thTs 
city,  iu  experiments  on  two  of  our  most  common  building  stones,  iu  comparison  with  brick. 

Fragments  of  each  of  the  materials  were  soaked  iu  a  saturated  solution  of  sodium  sulphate  for  four  hours,  then 
allowed  to  dry  and  crystallize  for  twenty  hours,  then  freed  from  loosened  material  by  washing  off  by  means  of  a 
fine  jet  of  water  from  a  wash-bottle.  This  operation  was  repeated  eight  times,  i.  e.,  eight  days,  with  the  following 
results,  the  first  column  of  figures  representing  the  loss  of  substance,  by  weight,  iu  10,000  parts : 

Loss.  Ratio. 

Nova  Scotia  stone 441  18 

Browustono 191  8 

Red  brick 74  3 

White  brick 24  I 

As  Professor  Draper  has  pointed  out,  these  results  only  tend  to  show  that  frost  is  not  the  main  agent  of  the 
initial  disintegration  in  the  climate  of  New  York,  since  it  is  not  the  Nova  Scotia  stone,  but  the  brownstone,  which 
suffers  the  most  severely  aTnd  rai)idly  from  decay. 

A  quicker  method  emjjloyed  was  to  heat  the  specimens  to  a  temperature  of  about  600°  Fahr.,  and  quench  them, 
while  hot,  in  cold  water.    This  method  of  trial  yielded  the  following  comparative  results: 

Loss.  Katio. 

Nova  Scotia  stone 597  14 

Brownstone 202  5 

Red  brick 82  2 

White  brick 43  1 

These  results  appear  very  significant,  especially  in  relation  to  the  power  of  brick  and  stone  to  resist  the  destroying 
.action  of  great  conflagrations. 


NK\y  YOKK  CITY  AND  VICINITY. 


OCu 


Again,  to  determine  the  extent  of  tlio  action  of  acid  vapors  in  the  air  upon  the  building  stone,  fragments  of  the 
same  materials  were  digested  in  dihite  acids,  and  the  following  results  were  obtained: 

Losa.  Ratio. 

Browustoue 216  3U 

NovaScotiastoue ^^  y 

Red  brick '. 33  5 

White  brioli -  ^ 

On  this  subject  Professor  Draper  remarks  : 

From  this  it  would  appear  that  the  reason  the  browustoue  disiute^jrates  so  rapidly  in  onr  city  is  its  greater  susceptibility  to  the 
aetiou  of  the  acid  products  of  organic  decomposition  and  combustion  ;  where  the  cemeutiug  material  is  dissolved  or  weakened,  aud  pores 
and  fissures  in  the  rock  being  opened,  it  is  less  liable  to  resist  the  attack  of  frost.  The  Nova  Scotia  stone,  on  the  contrary,  is  a  more 
friable  material  thau  the  browustoue  ;  yet,  being  less  acted  upon  by  the  acid  waters,  it  resists  the  process  of  decay  better. 

On  the  other  hand.  Dr.  Page  has  obtained  the  following  results,  by  Brard's  process,  on  linch  cubes  of  several 
building  stones  used  in  this  city,  which  do  not  confirm  Professor  Draper's  results : 


Variety.                                                  "               Locality.                          Specific  gravity.   Loss  in  grains. 

•> 

1    Close-grained  sanrlatone '    Little  Falls,  New  Jersey 

2.482 

0.62 
14.36 
24.93 
2.16 
1.78 
1.07 
16.46 

2.583 
2.518 
2.456 
2.294 
2.211 

Many  experiments  have  been  made  to  determine  the  crushing  strength  of  building  stones,  an  element  which 

probably  bears  some  relationship,  at  least  in  a  general  way — exactly  what,  it  has  never  been  determined to  their 

durability.  The  re.-sults  in  regard  to  the  building  stones  used  in  New  York,  according  to  various  authorities,  are 
given  in  table  on  ])ages  330-33.5.  They  have  been  collected  from  various  publications,  maiulj'  the  reports  of  1874 
and  1875,  by  General  Q.  A.  Gilluiore,  on  the  compressive  strength,  specific  gravity,  and  ratio  of  absorption  of 
the  building  stones  of  the  United  States,  and  a  report  of  the  results  (communicated  to  me  by  Mr.  F.  R.  Colliugwood, 
an  engineer  of  the  New  York  and  Brooklyn  bridge)  of  the  trials  by  Mr.  Probasco,  of  the  dock  department  of  this  city, 
on  tLe  stones  employed  in  the  bridge.  A  point  yet  needing  investigation,  but  apparentlj'  as  yet  disregarded,  is 
whether  the  crushing  strength  of  a  stone,  as  determined  on  the  bed,  may  be  aflectetl,  possibly  diminished,  by  the 
reversal  of  its  original  position;  a  fact  probably  of  common  occurrence,  since  the  original  top  of  a  block  is  rarely 
marked. 

Other  experiments  have  been  made,  too  limited  and  imperfect  fo?  quotation  here,  such  as  those  by  Professor 
Joseph  Henry  aud  the  United  States  commission  in  ISOl,  and  by  Professor  Walter  R.  Johnson  in  1852,  to  determine 
the  amount  of  material  thrown  oil'  from  American  marbles,  etc.,  by  repeated  freezing  and  thawing,  etc. 

In  this  connection  we  may  refer  to  tlie  experiments  made  by  Dr.  Hiram  A.  Cutting,  of  Vermont,  on  a  series  of 
American  saiuLstoues,  in  regard  to  speeitic  gravity,  weight,  absorptive  power,  aud  resistance  to  fire.  The  results 
on  varieties  like  those  used  in  New  York  city  are  quoted  in  the  following  table  (The  WeeMy  Underwriter,  1880,  Vol. 
XXn,  p.  L'88): 


Local  Dame. 

Locality. 

1 

<a 
1 

CO 

•=1 

11 

Batio  of  absorp- 
tion. 

Heated  at 
600°  F. 

Heated  at 
8110°  F. 

Heated  at 
900°  F. 

He;ited  at 
l.UOO"  F. 

Heated  at 
higher  temper- 
atures. 

Freestone 

Portland,  Connecticut 

North  of  England 

Ulster  county.  New  York 

Belleville,  New  Jersey 

Nova  Scotia 

Br.  Philips,  Nova  Scotia 

Dorchester,  New  Branswick 

2.380 
2.168 
2.661 
2.350 
2. 424 
2.353 

2.363 

2.210 
2.254 
2.  200 
2.346 
2.512 

Pounde. 
148.7 
135.5 
166.3 
146.8 
151.5 
147.0 

147.7 

•138. 1 
140.8 

•137.  5 
146.6 
157.0 

1+27 
1+27 
1+314 
1+  27 
1+240 
1+19 

1+26 

1+22 
1+20 
1+18 
1+  28 
1+38 

Not  iiyured. 

..-.do 

do 

...do 

...do  

.-..do 

...do 

....do    

...do 

.--.do 

...do 

...  do 

Not  injured. 

..  do 

--  do 

...do  

...  do  

.--.do 

Cracks  

Not  injured. 
do 

.    do 

..  do 

...do 

Friable 

Cracks  badly 
Not  injured..  - 

Cracks  

...do 

Crumbles 

Cnicks      and 
crumbles. 

.Sligbt  cracks  . 
...do  ...   . 

Changes  color 

Cracks 

...  do 

Tender  

Spoiled 

Slight  injury.. 

Friable 

..  do 

Ruined. 

Montrose  stone 

PYeestone 

Stands  well. 

Carboniferous  sandstone. . . 

Cracks      and 

crumbles. 
...do 

Crumbles  ..  . 

Friable 

Crumbles 

...do 

Do. 

Do. 

Brownstone 

Potsdam  saodstono 

Huujmelslown,  Pennsylvania. . . 
Beauliarnoia,  Quebec 

It  is  claimed  that  these  figures  nnderstato  the  true  weight,  which  is  said  to  approximate  155  pounds. 
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5.— MEANS  OF  PJtOTKCTIOX  AND   PKKSKKVATION. 

Wo  liavc  next  to  consider,  lirsi,  tin-  iiiitiiiiil  principles,  very  comnionly  ne^'lecte<l,  which  (should  be  considered 
in  the  construction  of  stone  buildings  in  tln<  climate  of  New  York  city,  and,  secondly,  the  artificial  means  wliich 
may  yet  be  applied  lor  the  preservation  of  our  crundtlinfr  edifices. 

A..  NATURAL  riMNCIl'LES  01'  CONSTIUU  TION. 

These  may  be  simply  divided  as  follows : 

Selection. — British  architects  have  sometimes  become  so  discourajred  at  their  ill-success  in  fightinfj  the 
elements  for  the  safety  of  the  materials  they  employ  lu  construction,  that  the  recommendation  has  been  made  to 
discard  the  soft  fi'eestoues  commonly  in  use,  and  resort  entirely  to  tin:  "  iyneous  rocks",  so  called,  in  jjolished  blocks, 
e.  g.,  granite,  basalt,  serpentine,  etc. 

Ulr.  C.  U.  Smith,  one  of  the  commissioners  on  the  houses  of  parliament,  makes  a  statement  (a)  which  is  as 
applicable  in  the  latitude  of  New  York  as  in  that  of  London.  - 

Tlio  chief  cause  of  defective  stone  being  used  rested  with  the  architects.  A  young  architect  would  like  to  make  as  much  disjjlay  us 
bo  could  for  little  moiiey.  To  make  a  great  show,  ho  used  a  cheap  description  of  stone.  It  was  generally  put  into  the  contract  that  the 
host  materials  only  should  be  used,  but  it  might  be  a  question  whether  young  architects,  or  even  old  practitioners,  knew  what  was  really 
good  stone,  aud  they  would  not  apply  to  those  who  did.  The  builder  naturally  preferred  a  soft  stone,  because  It  was  easily  worked  and 
yielded  him  the  largest  prolit. 

One  of  the  most  important  principles  in  theselectionof  stones  for  our  climate  is  that  "porous  stones  should  not 
be  used  for  the  copings,  parapets,  window-sills,  weathorbed  of  cornices,  plinths,  strings,  or  other  parts  of  a  building 
where  water  may  lodge".  Such  rocks  when  used  should  be  carefully  tested  for  absorptive  power;  a  granite  which 
absorbs  water  to  over  one-half  of  1  per  cent,  of  its  weiglit,  isopen  to  the  suspicion  of  doubtful  durability.  Similar 
caution  needs  to  be  observed  in  the  choice  of  freestones  in  our  own  climate. 

Any  sandstone  weighing  less  than  130  pounds  per  cubic  foot,  ab.sorbing  more  than  5  per  cent,  of  its  weight  of 
water  in  twenty-four  hours,  aud  eft'ervescing  more  than  feebly  with  acid,  is  likely  to  be  a  second-class  .stone,  as 
regards  durability,  where  there  is  frost  or  much  acid  in  the  air. 

The  following  statement  by  an  English  authority  is  of  interest,  not  only  becau.se  Caen  stone  has  frequently  been 
brought  to  New  York  in  small  quantities,  aud  was  once  employed  in  construction  of  the  fronts  of  the  old  building 
of  the  Nassau  bank,  corner  of  Nassau  aud  Beekman  streets,  and  of  others,  and  is  still  used  for  interior  work,  but 
from  its  applicability  to  our  native  soft  limestone-freestones: 

Experience  proves  that  Caen  stone  will  not  resist  the  dissolving  power  of  water  charged  with  carbonic  acid  gas ;  and  as  the  rain -water  of 
our  large  towns  contains  a  considerable  quantity  of  that  gas,  it  is  not  expedient  to  employ  this  stone  in  any  situation  where  water  is  likely 
to  lodge  or  even  to  be  taken  up  by  capillary  action,  unless  indeed  the  projecting  parts  be  jirotected  by  metal.  In  upright  walling  above 
the  plinths,  and  in  the  sheltered  portions  of  cornices,  it  can  be  employed  when  judiciously  selected ;  and  in  Internal  work,  with  safety  and 
economy.     The  bedding  of  the  stone  should  be  observed. 

Mr.  G.  Godwin,  F.  R.  S.,  of  Loudon,  England,  states,  in  regard  to  this  stone,  that  much  of  it  is  really  good,  but 
affords  only  small  blocks.     That  which  is  brought  into  England — 

cannot  be  depended  on  and  ought  not  to  be  used  in  external  work.  With  regard  to  Buckingham  palace,  where  Caen  stone  was  used, 
that  was  perhaps  the  most  remarkable  failure  that  ever  was  witnessed.  He  recollected  seeing  the  new  front  of  that  palace  about  a 
year  or  a  year  and  a  half  after  it  was  finished  (1847),  and  he  found  many  parts  in  a  state  of  perfect  ruin.  Large  masses  of  stone  were 
in  the  habit  of  falling  from  the  cornices,  to  the  great  danger  of  the  sentinels  below,  and  the  result  was  the  necessity  of  knocking  off  vast 
portions  of  the  decorations  and  making  them  good  with  cement,  painting  them  several  times,  with  a  frequent  necessity  for  repeating  that 
costly  process. 

Again,  in  regard  to  Westminster  abbey,  an  English  writer  [h)  remarks : 

Of  the  exterior  I  will  say  nothing.  All  its  old  features  had  perished  by  the  end  of  the  seventeenth  centui-y,  when  they  were  vilely 
renewed,  aud  this  base  restoration  is  now  in  its  turn  decayed. 

The  abbey  had  been  built  about  A.  D.  1245,  its  foundations  of  ragstoue  from  Maidstone,  aud  the  rest  of  the 
building,  of  several  limestones  (Gatton,  Caen,  etc.,  aud  the  tirestone  from  Reigate  and  Godstone).  It  was  afterward 
repaired  with  Bath  and  Portland  stones.     The  greater  part  of  the  exterior  is  now  in  an  advanced  stage  of  decay. 

Again  there  are  certain  rnles  of  selection,  often  of  local  i)eculiarity,  which  are  yet  to  be  worked  out,  which 
refer  to  the  adaptation  of  a  stone  to  durability  in  certain  positions,  exposures,  or  ])arts  of  a  building.  A  few  such 
rules  may  be  suggested  as  indicated  by  the  study  of  the  forms  of  decay  in  this  city. 

1.  No  temi)tation  of  cheap  cost  or  facility  of  carving  should  i)ermit  the  use — almost  universal  here — of  a  soft 
freestone  in  the  stpops,  balustrades,  etc.,  where  exposed  to  sun,  street-dust,  and  wear,  unless  i)rotectcd  at  least  by 
some  artJIficial  means. 

2.  The  finest- grained  varieties  of  brownstone,  with  imperfect  lamination',  may  be  introduced  with  advantage  for 
the  projections  and  those  parts  most  liable  to  decay,  even  where  coarse  material  is  generally  employed  in  the 
front.  ' 

a  Jour.  Sac.  Arts,  London,  18(50,  Vol.  8,  p.  249.  b  Gilbert  Scott:  MeMoBval  ArcliilccUire,  'Vol.  I,  p.  176. 
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3.  The  life  of  a  brownstone  is  more  apt  to  be  prolonged  in  a  shady  but  dry  exposure,  e.  </.,  on  the  south  side  of 
au  east  and  west  street,  or  the  west  side  of  a  north  and  south  avenue,  the  shady  side  of  a  stoop,  etc.,  if  care  is  taken 
to  prevent  the  dripping  of  raiu  or  thawing  snow ;  if  not,  this  position  may  render  it  the  more  liable  to  decay. 
Accordingly,  a  light-colored  or  more  durable  stone  may  be  best  selected  for  sun-exposed  faces,  where  possible. 

A  porous  absorbent  stone  should  uot  be  employed  at  or  below  the  ground  line,  and  the  absorption  of  moisture- 
from  below  should  be  prevented  by  the  interposition  of  some  impermeable  material,  as  a  damp-proof  course. 
Attention  to  this  rule  would  have  prevented  the  decay  which  is  shown  at  the  base  of  most  of  our  brownstone 
buildings  of  the  earlier  construction,  usually  to  a  height  of  one  or  two  feet  above  the  ground  line,  but  sometimes 
two  or  three  yards,  as  in  the  building  on  the  southeast  corner  of  Eighteenth  street  and  Fourth  avenue;  almost  the 
only  decay  visible  in  the  excellent  sandstone  used  in  Trinity  church,  :Lsrew  York,  is  of  this  nature,  extending  about  a 
yard  above  the  ground.  This  experience  has  borne  some  fruit  in  our  city,  and  the  insertion  of  the  close-grained 
compact  graywacke  or  ''blue-stone",  or  sometimes  a  granite,  into  the  base  of  most  of  the  recently-erected  brownstone 
fronts,  even  as  a  narrow  band  at  the  earth  line,  probably  tends  to  prevent,  by  its  less  porosity,  the  rise  of  water 
into  the  sandstone,  and  so  to  delay  its  disintegration. 

Seasoning. — Vitruvius,  the  Koman  architect,  two  thousand  years  ago,  recommended  that  stone  should  be 
quarried  in  summer  when  driest ;  that  it  should  be  seasoned  by  being  allowed  to  lie  two  years  before  being  used, 
so  as  to  allow  the  natural  sap  to  evaporate,  and  that  it  should  be  tested  as  to  its  wasting.  Little  regard  seems  now 
to  be  paid  to  this  condition,  the  stone  being  huri'ied  from  the  quarrj-  iuto  the  building. 

It  is  a  notable  tact  that  in  the  erection  of  St.  Paul's  cathedral  in  Loudon,  England,  Sir  Christopher  Wren 
required  that  the  stone,  after  quarrying,  should  be  exposed  to  season  for  three  years  on  the  sea-beach,  before  its 
introduction  into  the  building.  No  such  exhibition  of  carefulness  can  be  witnessed  on  any  sea-beaches  in  the  vicinity 
of  New  York  city. 

Position. — It  has  already  been  stated  that,  in  order  to  resist  the  efiects  of  both  pressure  and  weathering,  a  stone 
should  bo  placed  on  its  "  natural  bed  ".  This  usually  indicates  the  plane  of  original  deposition,  but  uot  always, 
contrary  to  the  general  statements  of  the  text-books;  (a)  for  the  lamination  may  simply  be  the  result  of  the  last 
period  of  pressure,  e.  g.,  slaty  cleavage,  in  which  Sorby  and  others  have  shown  a  rearrangement  of  the  particles, 
scales,  and  flakes  of  the  constituent  minerals  iuto  a  stable  condition  of  parallelism.  This  is  illustrated  in  the 
constitution  of  some  varieties  of  our  slates,  schists,  and  "blue-stone",  and  the  injury,  caused  by  neglect  of  this 
consideration,  in  the  rapid  decay  and  ruin  now  in  progress  in  the  ashlar  of  our  freestone  fronts.  The  stone  of  one 
of  our  oldest  buildings,  Trinity  chui-ch,  New  York,  probably  owes  its  excellent  preservation  in  part  to  the  careful 
attention  which  was  given  to  the  position  of  the  blocks,  while  in  others  of  comparatively  recent  erection,  though 
constructed  of  small  blocks  of  brownstone  mostly  laid  "on  bed  ",  the  surface  of  the  stone  has  begun  to  exfoliate,  but 
not  so  rapidly  and  deeply  as  in  occasional  blocks  standing  on  edge ;  for  example,  many  stones  below  the  projecting 
string-courses  in  the  west  front  of  the  church  on  southeast  corner  of  Thirty-fifth  street  and  Fifth  avenue.  In  many 
of  the  most  recent  buildings  the  proper  mode  of  construction  is  seen:  e.  (/.,  the  blocks  of  gneiss  iu  all  churches  of 
that  material;  the  Indiana  limestone  in  the  house  on  corner  of  Fifty-seventh  street  and  Fifth  avenue;  the  Potsdam 
sandstone,  usually  in  the  new  buildings  at  Columbia  college ;  the  brownstone  in  residences  at  Fifth  avenue  and 
Fifty-first  street,  and  iu  the  lately-erected  wings  to  the  Astor  library,  etc.  On  the  other  hand,  no  attention  is  paid 
to  the  matter  in  the  common  stone  fronts  throughout  the  city,  whether  brownstone  or  Nova  Scotia  stone.  Many 
prominent  buildings  of  recent  erection  show  the  same  disregard  of  the  principle,  e.  g.,  the  marble  ashlar  of  the 
Union  Dime  Savings  bank,  in  which  a  large  number  of  the  blocks  stand  on  edge  and  are  in  many  cases  fissured ; 
the  Lenox  library,  in  which  about  40  per  cent,  of  the  ashlar  consists,  in  the  alternate  receding  courses,  of  blocks  of 
the  Lockport  limestone  set  on  edge ;  the  Drexel  building,  on  the  southeast  corner  of  Wall  and  Broad  streets,  iu 
which  all  the  white  marble  ashlar  dressings  and  even  the  projecting  quoins  stand  on  edge,  etc.  Indeed,  in  this 
city  the  proper  arrangement  of  building  stones  in  this  respect,  where  apparently  observed,  has  really  been  rather 
a  matter  of  the  builders'  convenience,  due  to  the  small  size  or  square  form  of  the  stones  emjiloyed,  than  of  any 
scrupulous  attention  to  the  conditions  of  durability.  Other  phases  of  the  principle  involved  iu  the  position  of  stone 
in  a  building  have  been  already  sufficiently  discussed. 

FoHM  OF  PROJECTIONS. — The  following  statement  by  an  English  authority  possesses  even  greater  claim  to 
consideration,  in  the  exigencies  of  our  more  severe  climate: 

Iu  this  climate  water  will  iuvariably  accumulate  upon  an  exposed  projection,  and  from  thence,  by  the  natural  laws  of  gravitation, 
will  run  downward  upon  the  surface  beneath.  *  *  *  The  continued  permeation  by  water  must  materially  injure  the  durability  of  any 
structure.  Upon  brick  and  stone,  especially  in  winter,  is  this  effect  noticeable,  when  the  repeated  alternate  freezing  and  thawing-  rapidly 
afl'ect  the  quality  of  materials,  and  by  a  disintegration  of  particles  impair  the  strength  of  the  entire  mass.  *  *  *  All  projections  from 
a  building  exposed  to  the  weather  should  be  "throated",  that  is,  a  narrow  groove  should  be  cut,  extending  the  entire  length,  upon  their 
under  side.  The  water  gathering  uijou  the  upper  part  of  the  window-sill,  or  whatever  the  projection  may  chance  to  be,  flows  over  the 
ujiper  edge  to  the  lower  and  to  the  under  side  of  the  sill,  when,  instead  of  following  the  surface  by  the  attraction  of  cohesion  and  liually 
running  down  the  wall,  it  is  stopped  by  the  groove,  and  from  thence  falls  to  the  ground,  being  unable  to  further  continue  its  progress 
upon  the  surface.  The  complete  efficacy  of  this  device  and  the  ease  with  which  it  is  adopted  are  most  apparent,  and,  though  it  has  long 
been  iu  use,  is  rarely  introduced  among  the  specifications  of  an  architect.  (&) 

a  Notes  on  Build.  Construction,  Part  III,  p.  9.  h  The  Architect,  London,  England,  1870. 
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The  severity  of  our  climate  even  requires  tlie  further  care  that  the  n])per  surface  of  projections  should  be  so 
cut  as  to  prevent  the  lodgfnient  or  lonj^  retention  of  deposits  of  either  rain-water  or  snow.  It  is  immediately  above 
and  below  such  deposits  that  the  ashlar  of  our  fronts  is  most  rapidly  corroded  and  exfoliated,  an  effect  evidently  due 
mainly  to  the  rei)eated  thawiuji  and  solution,  freezinj?  and  disintet?ration,  which  are  caused  by  the  water,  slush,  and 
snow  which  rest,  often  for  weeks,  )ipon  a  window-sill,  balcony,  cornice,  et<!.  Thus  from  the  initial  and  inexcusable 
carelessness  in  the  construction  and  form  of  the  projections,  and,  later,  the  neglect  of  the  house-owner,  due  to 
ignorance  of  the  results  involved,  to  remove  the  deposits  of  snow,  etc.,  as  fast  as  they  accumulate  on  the  i)rojection8, 
is  derived  a  large  part  of  the  discoloration  of  the  marble,  Nova  Scotia  stone,  or  light-colored  granite,  and  especially 
the  exfoliation  of  the  browustone  beneath  the  window-sills,  balconies,  etc.,  by  the  water  alternately  trickling  down 
the  front  and  freezing,  by  day  and  by  night,  for  long  periods. 

The  benefit  of  this  plan  is  well  illustrated  on  the  east,  south,  and  west  sides  of  the  city  ball  of  New  Y(uk  city, 
the  heavy  projecting  marble  cornice  of  the  string-course  above  the  first  story  being  deei)ly  undercut,  and  affording 
a  comi)lete  i)rotection  from  the  rain  to  the  line  of  dent  dated  decoration  immediately  beneath  it.  Accordingly  the 
hitter  displays  no  evidences  of  decay.  On  the  other  hand,  the  general  need  of  this  device  is  testified  by  a  study  of 
the  course  of  the  decay  which  attacks  the  stone  fronts  of  our  buildings.  In  almost  all  cases  the  first  part  of  the  ashlar 
to  decay  is  that  immediately  beneath  the  windows.  If  the  projecting  stone  sill  is  horizontal,  or  inclines  slightly 
outward  and  downward,  the  rain  water  falling  upon  it,  and,  still  more,  that  derived  from  the  thawing  of  the  snow 
which  lodges  in  winter  upon  the  sill,  flows  over  the  front  edge  of  the  sill,  over  its  under  surface,  and  down  the 
surface  of  the  ashlar  to  the  lintel  of  the  window  below,  in  a  baud  as  wide  as  the  sill  above,  or  sometimes  farthest 
along  a  line  beneath  the  middle  of  the  sill,  and  so  produces  a  triangular  or  rectangular  patch  of  moisture  on  the 
stone,  with  the  apex  reaching  partly  or  entirely  to  the  lintel  of  the  window  below.  If,  however,  the  sill  inclines 
inward  toward  the  house,  the  water  trickles  from  one  or  both  ends  of  the  sill  in  a  narrow  band  down  the  ashlar. 
After  a  storm,  when  the  house-front  has  become  rapidly  dried,  partly  from  the  wind,  partly  from  the  free  drainage  down 
the  lamination-planes  of  the  ashlar  standing  on  edge,  the  stone  sill  remains  water-soaked  from  the  horizontal  jjosition 
of  its  lamiuiie,  or  from  the  thaw  of  the  snow  lodged  upou  it,  and  these  triangular  patches  or  the  lateral  streaks  are  kept 
moist,  it  may  be,  for  days  afterward.  Throughout  that  portion  of  the  ashlar,  therefore,  chemical  action  by  day  and  the 
work  of  frost  by  night  continue  in  progress  alternately  far  longer  than  elsewhere  upon  the  front.  If  the  material  is 
brick  the  surface  is  first  discolored,  the  mortar  removed  from  the  joints,  and  at  last  the  surface  of  the  brick  itself 
is  eroded  under  the  patches  or  streaks  of  moisture.  Examples  of  this  are  seen  in  the  brick  fronts  of  the  older 
streets. 

If  marble,  the  surface  assumes  a  dirty  yellowish  color,  the  joints  are  widened,  and  the  surface  soon  becomes 
roughened.  Examples  are  seen  in  the  marble  fronts  on  the  north  side  of  Murray  street,  between  Church  street 
and  West  Broadway,  etc. 

If  light-colored  freestone,  a  blackish-gray,  irregular  discoloration  begins,  which  may  become  very  disagreeable 
to  the  eye,  and  a  serious  decay  ensues.  Examples  are  seen  in  fronts  on  the  corner  of  Christopher  street  and 
Greenwich  avenue,  etc. 

If  brownstone,  the  discoloration  hardly  precedes  the  rapid  disintegration,  the  surface  peeling  off  in  thin  sheets 
over  the  triangular  patches  below  the  windows,  or  in  long  vertical  streaks  or  bauds  on  either  side  to  the  depth  of 
1,  2,  or  3  centimeters,  even  while  the  general  area  of  the  front  still  retains,  in  sharp  contrast,  the  smooth  surface  of 
its  original  dressing.  Examples  of  this  destruction  are  seen  in  its  first  stages  all  along  the  lower  part  of  Fifth  and 
Madisou  avenues  below  Forty-second  street,  and,  still  farther  advauced,  in  the  older  streets. 

If  granite,  discoloration  has  been  often  produced,  but  the  use  of  this  excellent  material  is  too  recent  in  our 
modern  city  to  furnish  the  evidences,  sure  to  follow,  of  deeper  disintegration. 

Again,  the  surface  of  the  ashlar  exhibits  a  similar  decay  just  above  the  lines  of  projections,  e.  g.,  of  long 
business  sign-boards,  heavy  string-courses,  cornices,  the  lintels  of  doors  and  windows,  etc.,  peeling  oft"  in  the  same 
way  as  the  lowest  courses  of  the  front  just  above  the  ground  line.  This,  too,  seems  to  be  chiefly  due  to  the  snow 
which  lodges  on  these  surfaces,  and,  in  thawing,  keeps  moist  the  surface  above.  So,  also,  balconies  bring  speedy 
destruction  to  the  stone  surfaces  beneath  them,  especially  if  their  flooring  permits  the  trickling  of  water  down  the 
front,  and  at  the  same  time  shelters  it  from  the  sun  and  wind.  Thus,  one  may  see  in  our  streets,  for  several  days 
after  a  snowfall,  entire  blocks  of  the  finest  residences  with  their  fronts  spotted  with  snow  on  all  projections, 
constantly  thawing  and  freezing,  with  corroding  streams  of  water  trickling  their  way  down  the  front.  In  most 
cases  these  snow  de])Ositson  window-sills,  lintels,  etc.,  could  be  as  readily  swept  from  their  lodgment  by  means  of 
a  broom,  as  they  are  always  removed  from  the  sidewalk.  The  neglect — which,  if  applied  by  our  servants  to  the 
destruction  of  furniture  within  the  same  houses,  would  be  denounced  as  slovenly  carelessness — is  simply  due  to 
ignoiance. 

It  requires,  therefore,  but  little  observation  of  our  l)uildiugs  to  recognize  that,  like  the  beak  of  the  pelican 
tearing  its  own  breast,  the  sills  and  similar  projections  are  serving  to  eat  away  the  material  of  the  front  l.\iug  below. 
A  clear  understanding  of  (he  nature  and  progress  of  the  erosion,  as  above  described,  is  first  desirable;  and  this 
seems  to  indicate  the  advisability  of  adopting,  for  prevention,  some  simple  device  in  regard  to  the  window-sills, 
such  as  the  choice  of  inijiervious  material  not  easily  water-soaked  (perhaps  blue-stone),  cut  in  such  form  above  as 
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to  prevent  the  easy  lodgment  of  rain-wator  or  snow,  and  throated  with  a  groove  underneath  the  projection  to 
jjrevent  the  continuous  trickling  of  water  down  the  front.  No  such  attention  appears  to  be  given  to  the  character 
of  the  -window-sills  of  uiost  buildings  by  our  architects,  though  the  desired  result  has  been  obtained,  where  a 
properly  throated  stringcourse  or  cornice  coincides  with  the  sills  of  a  line  of  windows  (e.  g.,  in  many  churches,  in  a 
new  Ijuilding  of  Columbia  college,  on  Forty-niuth  street,  and  also  iu  some  churches  recently  erected),  by  dispensing 
with  any  projection  beneath  a  window  and  replacing  it  by  a  long  slope  from  a  narrow,  protected  sill  into  the 
vertical  plane  of  the  front — e.  //.,  iu  the  churches  on  northeast  comer  of  Sixty-sixth  street  aud  Madison  avenue,  etc. 

B.  ARTIFICIAL  MEANS  OF  PRESERVATION. 

Many  methods,  mostly  empirical,  have  been  suggested  for  the  artificial  prevention  of  the  decay  of  building 
stoue,  which  may  be  here  briefly  considered,  particularly  those  which  have  been  resorted  to  in  New  York  and 
tUe  adjacent  cities.  The  descriptions  of  the  processes  iu  detail  are  giveu  in  the  text-books,  («)  aud  it  will  be 
necessaiy  to  give  iu  this  report  only  the  details  of  pi'ocesses  locally  employed.  The  preparations  recommended  for 
this  purpose  are  of  two  classes,  organic  and  inorganic,  according  to  the  nature  of  the  materials  used. 

1.  Organic  prepakations. — All  the  preparations  of  this  class,  depending  ou  the  application  of  a  coating  of 
paint,  etc.,  or  on  the  injection  of  fatty  matters,  are  in  their  very  nature  of  a  temporary  character.  They  have  been 
l^roperly  denounced  as  only  costly  palliatives,  needing  frequent  reiietitiou,  aud,  therefore,  exerting  an  influence 
toward  the  destruction  of  delicate  carving.    G.  R.  Burnell  remarks  on  this  subject :  (b) 

The  ohjectioa  to  oil  paints  consists  in  the  fact  that,  iu  proportion  as  the  oils  which  serve  as  their  vehicles  evaporate  the  particles  of 
the  stone  they  originally  protected  become  again  exposed,  and  even  the  absorbent  powers  of  the  stoue  itself  contribute  to  this  action.  It, 
therefore,  becomes  necessary  to  repeat  the  painting  frequently,  aud  thus,  in  the  end,  the  delicacy  of  any  moldings  or  carving  must  be 
eifaced.  The  unequal  rates  of  expansion  of  the  stone  and  of  the  oil  paints  in  time  of  frost  tend  to  increase  the  danger  of  irregular  and 
unequal  exposure  above  attributed  to  the  evaporation  of  the  oil. 

Professor  Ansted,  F.  E.  S.,  observed  ou  the  same  occasion : 

It  was  easy  to  see  that  if  a  stone  could  be  coated  in  such  a  way  that  moisture  could  not  get  into  it,  and  provided  there  was  no  moisture 
in  the  stone  already,  the  thing  was  done.  But  the  difficulty  was  to  manage  this,  aud  it  arose  from  the  fact  that  no  paint,  no  substance 
that  contained  organic  matter,  could,  by  any  possibility,  be  long  of  any  use.  It  might  last  for  a  time,  but  if  it  was  capable  of  being  acted 
upon  by  the  atmosphere,  and  became  oxidized,  then  after  a  time  it  failed  ;  the  surface  peeled  otf  and  the  moisture  got  in.  The  moment 
the  moisture  got  iuto  the  stone  the  mischief  began,  and  the  work  of  destruction  would  go  on  as  much  as  if  the  stone  had  never  been 
covered  at  all.  The  diiMculty  was  to  find  some  material  which  would  form  a  permanent  coating  upon  the  stone,  preventing  the  entrance 
of  atmospheric  moisture,  and  doing  so  in  such  a  manner  that  it  was  not  liable  to  decay  from  the  atmospheric  influences  to  which  the 
stone  was  exposed. 

Coal-tar. — This  has  a  special  use  in  the  protection  of  foundations  of  weak  materials  from  moisture,  the  walls 
and  masonry  of  tanks  from  acid  vapors,  etc.  (c)  New  York  city  is  fortunately  provided  with  an  abundance  of 
excellent  material  for  foundations  in  the  underlying  gneiss  of  the  island. 

Paint. — In  New  York  I  believe  this  has  very  rarely  been  employed  for  the  protection  of  stoue,  and  could  have 
no  lastiug  elfect.  By  its  use  in  repeated  coats,  however,  the  durability  of  the  fronts  of  Caen  stone  of  several  buildings 
in  the  lower  parts  of  the  city  (e.  </.,  the  old  building  of  the  Nassau  bank,  the  Tontine  building,  etc.),  has  been 
preserved  for  many  years.  At  Washingtou  a  portion  of  the  base  of  the  stoue  front  of  the  old  Capitol,  consisting 
of  Potomac  marble,  was  found  to  be  crumbliug  from  rapid  decay,  aud  the  Secretary  of  the  Interior  reported  In 
1M9  that  "if  left  wholly  unprotected  from  atmospheric  influences  for  oue-third  of  the  time  that  marble  structures 
are  known  to  have  stood,  the  noble  structure  would  become  a  mound  of  sand  ".  It  was  subsequently  painted,  as 
well  as  the  marble  of  other  public  edifices,  the  President's  house,  etc.  In  London,  paint  has  been  e'mployed  to 
protect  the  Caeu  stone  of  Buckingham  palace,  erected  in  1847,  etc. ;  the  Portland  stone  of  many  private  and  public 
buildings;  the  marble  of  monuments,  e.  g.,  that  in  front  of  Saiut  Paul's,  etc.  A  coat  of  paint  is  said  to  last  hardly 
three  years. 

Oil. — This  always  discolors  a  light-colored  stone,  but  only  produces  a  darker  shade  ou  our  brownstoue.  For 
this  it  has  been  applied  to  several  buildings,  e.  g.,  the  first  house  on  south  side  of  Fifty-fourth  street,  west  of  Fifth 
avenue ;  a  house  in  Sixtieth  street,  between  Fourth  and  Madison  avenues  ;  Trinity  church,  Brooklyn,  etc. 

The  following  is  the  method  employed  in  its  application :  The  surface  of  the  stone  is  first  washed  thoroughly 
clean,  allowed  to  dry,  then  painted  with  one  or  several  coats  of  boiled  linseed  oil,  according  to  the  taste  of  the 
owner,  and  finally  with  a  weak  solution  of  hartshorn  in  warm  water  to  produce  uniformity  of  tint.  The  oil  has  been 
found  to  sink  about  a  quarter  of  an  inch  into  the  stone.  Any  new  block  afterward  inserted  into  a  front  thus 
oiled,  in  undergoing  repairs,  will  need  to  be  oiled  in  the  same  way.  A  front  treated  by  this  process  may  be 
recognized  by  its  darker  color  and  by  the  fact  that  during  a  rain  the  water  freely  runs  down  the  surface,  which 
afterward  dries  more  rapidly  than  an  ordinary  front.  The  experience  of  several  builders  and  house-owners  testifies 
that  such  a  coating  of  oil  will  last  four  and  even  five  years,  very  rarely  longer,  then  becomes  grayish,  partially 
disappears  and  requires  renewal,  and  so  on  repeatedly  from  period  to  period.  Whenever  such  a  front  is  taken  down, 
it  is  found  also  that  the  grea.sy  coating  interferes  with  the  free  dressing  of  the  block  of  stone. 

Puraffine  dissolved  in  coal-tar  naphtha  (li  pounds  to  the  gallon)  and  applied  warm.  This  also  discolors  a 
light  stone,  and,  although  more  lastiug   than  oil,  the  protecting  coats  are  gradually  detached  from  the  stone  and 


a  Notes  on  Build.  Construction,  Part  III,  etc.        b  Jour.  Soc.  Arts,  Londou,  1360,  Vol.  s,  p.  245.        c  The  Manufacturir  and  Builder,  18TU,  I,  p.  78. 
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require  renewal  as  frequently  as  those  of  ])aint.  An  apparently  better  method,  wliich  has  been  employed  in  onr 
western  cities,  consists  in  brushing  over  the  surface  of  the  stone-  or  l)ri<'k-work  with  melted  ])aralline,  and  then 
deepening  its  penetration  by  heating  the  surface  by  means  of  a  broad  charcoal  stove  or  of  a  tlame.  l{y  this  the 
outer  pores  are  thoroughly  tilled,  with  little  or  no  discoloration;  but  the  absen(!e  of  injury  to  shar])  edges,  through 
the  direct  appli(^atiou  of  heat,  and  the  i)ermanence  of  the  i)rotection,  are  yet  to  be  establislied. 

Soap  and  alum  soliilions  (Sylvester's  process),  consisting  of  three-quarters  of  a  pomul  of  mottled  or  soft  soap  in  a 
gallon  of  boiling  water,  and  a  half  pound  of  alum  in  4  gallons  of  water.  In  England  "  this  has  been  rtq)eatedly 
tried  and  answers  well  iu  exposed  situations,  but  requires  a  fresh  ajjplication  about  every  three  or  four  years". 

Becsirax  in  coal-tar  naphtha,  or,  better,  to  preserve  the  color  of  the  stone,  white  wax  iu  (hiublc-distilled 
camphine. 

Rosin  in  turi)entine,  oil,  wax,  tallow,  or  other  fatty  substance,  used  as  a  boiling  solution  into  which  the  stone 
is  immersed  and  imjn-egnated  to  the  de])th  ordinarily  of  one  inch  after  two  hours.  Also  a  solution  of  rosin  in  spirits 
of  wine  or  naphtha,  mixed  with  a  solution  of  gutta-percha  in  naphtha.  A  common  receipt  consists  of  rosin,  tallo.v, 
and  oil,  consisting  of  1 J  jionnds  common  rosin,  1  pound  Russian  tallow,  and  1  quart  linseed  oil ;  applied  hot.  Hy 
this  the  stone  becomes  water-proof,  the  damp  cannot  enter,  and  vegetable  substances  are  i)revented  from  growing 
apon  it. 

However,  all  such  wax  and  oil  varnislies  arc  costly,  liable  to  rapid  oxidation,  and  sometimes  impair  in  a  high 
degree  the  color  and  the  natural  characteristics  of  the  stone.  In  New  York  city  only  oil  and  ])aiut  have  been  used 
for  the  purpose,  to  my  knowledge,  and  are  objectionable,  not  only  on  account  of  their  transient  ettect,  but  because  a 
surface,  once  so  prepared,  is  rendered  ever  after  incapable  of  absorbing  preparations  of  the  next  class  (inorganic), 
from  which  alone  can  be  expected  permanent  protection  of  the  durability  of  a  stone. 

li.  Inorganic  pkeparations. —  Water-(j!asx,  pota.mum  or  sodium  silicate  (Kuhlmanu's  process),  applicable 
only  to  the  preservation  of  soft  limestones  and  marble,  or  stones  in  which  calcium  carbonate  predominates. 
The  surfaces  are  previously  colored  to  avoid  discoloration.  The  silicate  of  alkali  used  should  not  be  the  ordinary 
water-glass  with  an  excess  of  alkali,  but  one  with  the  greatest  possible  amount  of  silica.  («)  This  was  applied  to 
the  new  houses  of  parliament,  London,  England,  but  the  stone  was  so  bad,  or  the  water-glass  so  alkaline,  that  the 
result  was  not  as  satisfactory  as  was  exi)ected;  also  to  the  Louvre  and  cathedral  of  Notre  Dame  in  Paris,  France, 
Versailles,  Fontaiuebleau,  the  city  hall  in  Lyons,  the  cathedral  at  Chartres,  etc. 

St.  Charles  church  iu  Vienna,  Austria,  was  fast  going  to  destruction,  but  the  decay  has  been  arrested  by  means 
of  this  process.  Potassium  silicate  was  used,  though  more  costly,  because  less  likely  to  eflioresce  than  the 
sodium  salt ;  the  two  coats  applied  were  perfectly  transparent  and  left  the  color  and  the  natural  qualities  of  the 
stone  unchanged,  {h) 

Water-glass  and  chloride  of  calcium  or  of  barium  (Rausome's  indurating  solutions).  The  following  directions  are 
given  for  this  process  :  Render  the  surface  of  the  stone  clean  and  dry;  dilute  the  potassium  or  sodium  silicate  in  from 
1  pint  to  3  pints  of  soft  water,  just  thin  enough  to  be  absorbed  freely  by  the  particular  stone.  Apply  with  a  whitewash 
brush,  say  a  dozen  times,  leaving  uo  excess  on  the  face,  till  it  ceases  to  penetrate,  and  is  about  to  remaiu  glistening 
on  the  surface ;  allow  it  to  dry  perfectly,  a  clear  day  or  so ;  then  apply  freely  the  solution  of  calcium  chloride, 
brushing  on  lightly  without  froth,  (c) 

Szerelmey's  stone  liquid.     Water-glass,  combined  with  a  temporary  wash  of  some  bituminous  substance. 

Petrifyind  liquid  of  Silicate  Paint  Company.  Barium  solution,  followed  by  ferrosilicic  acid,  or  barium  solution, 
followed  by  calcium  superphosphate;  soluble  oxalate  of  aluminium,  applied  to  limestones.  The  last  three  processes 
l)roduce  uo  efflorescence  upon  the  stone. 

Wash  of  copper  salts,  as  proposed  and  used  by  Dr.  Robert,  in  Paris,  to  arrest  the  formation  and  growth  of 
vegetation  on  the  surface  of  stone.  The  results  already  reported  imply  a  considerable  aid  iu  the  preservation  of 
building  material,  and  may  yet  be  found  serviceable  iu  New  York  to  prevent  the  growth  of  conferva.',  etc.,  which 
find  a  favorite  habitat  as  a  green  film  upon  the  shaded  surfaces  of  Nova  Scotia  stone,  and,  as  especially  observed 
in  Central  park,  seem  to  exert  a  corrosive  action  upon  them. 

In  New  York,  various  preservative  prei)arations  have  been  used  within  the  last  ten  or  fifteen  years,  styled  "  silica 
petrifying  liquid",  "duresco,"  etc.,  especially  on  the  brick- work,  but  partly  on  the  brownstoue  of  many  buildings 
{e.g.,  the  brownstoue  of  the  Evening  Post  building,  four  years  ago;  the  brick  factoi-y  in  Twenty-eightii  street, 
between  Sixth  and  Seventh  avenues;  the  brick- work  in  the  rear  of  the  Florence  fiats,  Eighteenth  street  and  Fourth 
avenue;  the  brownstoue  houses  on  southwest  corner  of  Thirty-ninth  street  and  Fifth  avenue;  the  brick-workof  the 
gables  and  top  bed  of  all  i)latforms  in  the  balconies  of  the  Union  League  club  iu  Fiftli  avenue,  etc.).  In  most  cases 
these  preparations,  so  far  as  tried,  have  resulted  iu  complete  failure,  not  arresting  the  exfoliation. 

To  my  knowledges,  no  investigation  worthy  of  the  name  has  yet  betai  undertaken  in  this  city  for  the  protection 
of  its  stone-work,  though  there  is  every  promise  that  a  proper  and  low-priced  preservative  might  be  discovered, 
possibly  even  in  the  refuse  of  some  of  our  chemical  factories.     If  not  for  the  ashlar  of  the  fronts,  at  least  for  the 


a  Vov  mode  ofprepuraliou  see  The  Maniifncltircr  (iiid  Hiiilthr,  t-^71,  III,  •JOo:   '•IIdw  to  iircpaic  soliiblo  glass." 

b  Manufacturer  and  Bnilder,  1869,  I,  8'J 

c  The  ./hi.  Arch,  and  liuildrr,  1877,  II,  iil,  ^8. 
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hewu  stoues  employed  for  wiudowsills,  striug-courses,  cornices,  and  moldings,  it  would  seem  false  economy  to  use 
any  porous  stone,  without  every  condition  of  protection  to  be  found,  in  the  form  of  its  cutting  and  in  the  application 
of  a  suitable  artificial  preservative. 

It  will  doubtless  be  found  that  only  those  stones,  which  possess  a  porous  texture  and  strong  absorptive  power 
for  liquids,  will  be  found  particularly  available  for  protection  by  artificial  preservatives.  In  the  spongy  brown  and 
light  olive  freestones,  a  marble  full  of  minute  crevices,  and  a  cellular  fossiliferous  limestone,  a  petrifying  liquid 
may  permeate  to  some  depth,  close  up  the  pores  by  its  deposits,  and  incase  the  stone  in  solid  armor ;  while  upon  a 
more  compact  rock,  such  as  a  granite  or  solid  limestone,  it  can  only  deposit  a  shelly  crust  or  enanuil,  which  time 
may  soon  peel  off. 

In  this  conuection,  therefore,  three  suggestions  may  be  offered:  1st,  that  householders  invoke  the  magic  use 
of  the  broom  on  the  fronts  of  their  residences  as  carefully  as  ui)on  the  sidewalks;  2d,  that  house-builders  insist 
upon  the  undercutting  of  all  projections,  and  the  exclusion  of  brackets  or  other  supports  to  sills  and  cornices,  which 
only  lead  to  the  oozing  of  water  and  a  line  of  corrosion  down  the  ashlar;  3d,  that  house-repairers  recut  the  projections 
in  this  way,  whenever  possible,  and  entirely  avoid  the  use  of  paint,  oil,  or  other  organic  preservatives. 

If  a  rough  estimate  be  desired,  founded  merely  on  these  observations,  of  the  comparative  durability-  of  the 
common  varieties  of  building  stone  used  in  Nevr  York  city  and  vicinity,  there  may  be  found  some  truth  in  the 
following  approximate  figures  for  the  "  life"  of  each  stone,  signifying  by  that  term,  without  regard  to  discoloration 
or  other  objectionable  qualities,  merelj^the  period  after  which  the  incipient  decay  of  the  variety  becomes  sufficiently 
offensive  to  the  eye  to  demand  repair  or  renewal : 

Life  in  ycara. 

Coarse  bro wnstone 5-15 

Laminated  flue  brownstone 20-50 

Compact  fine  brownstone 100-200 

Blue-stone Untried,  probably  centuries. 

Nova  Scotia  stone Untried,  perhaps  50-200 

Ohio  sandstone  (best  siliceous  variety) Perhaps  from  one  to  many  centuries. 

Limestone,  coarse  fossiliferous 20-40 

Limestone,  fine  oolitic  (French) 30-40 

Limestone,  fine  oolitic  (American) Untried  here. 

Marble  (dolomite)  coarse 40 

Marble  (dolomite)  fine 60-80 

Marble,  fine 50-200 

Granite 75-200 

Gneiss 50  years  to  many  centuries. 

Within  a  very  few  years  past  it  has  become  frequent  to  introduce  rude  varieties  of  rusticated  work  into  the 
masonry  of  buildings  in  this  city,  or  to  lea%'e  the  stone  rough  and  undressed  in  huge  blocks,  especially  in  the 
basement  or  lowest  stories,  where  it  is  under  close  and  continuous  inspection,  and  the  results  of  its  decay  will  be 
disguised  by  its  original  rough  surface.  Although  there  are  certain  large  buildings  in  which  such  a  massive 
treatment  of  stone  may  be  appropriate,  its  common  use,  with  stoues  of  known  feebleness  or  lack  of  durability,  is  a 
disingenuous  evasion  of  responsibility  and  a  mere  confession  of  ignorance,  want  of  enterprise,  and  despair,  in 
regard  to  the  proper  selection  of  building  material  and  in  regard  to  its  protection. 

Finally,  it  may  be  pointed  out  that  many  of  the  best  building  stones  of  the  country  have  never  yet  been 
brought  into  this  city:  e.  g.,  siliceous  limestones  of  the  highest  promise  of  durability,  allied  to  that  employed  in 
Salisbury  cathedral ;  refractory  sandstones,  like  some  of  those  of  Ohio  and  other  western  states,  particularly  fitted 
for  introduction  into  business  buildings  in  the  "dry-goods  district",  storage  houses,  etc.,  where  a  fireproof  stone  is 
needed;  and  highly  siliceous  varieties  of  Lower  Silurian  sandstonfo,  such  as  occur  near  lake  Champlain,  quartzitic 
and  hard  to  work,  like  the  Craigleith  stone  of  Edinburgh,  but  possessing  the  valuable  qualities  of  that  tine  stone  in 
resisting  discoloration,  notwithstanding  its  light  color,  and  in  remarkable  resistance  to  disintegration. 

As  it  is,  we  have  many  and  need  many  varieties  of  stone  for  our  various  objects,  but  do  not  know  how  to  use 
them.  It  is  pitiable  to  see  our  new  buildings  erected  in  soft  and  often  untried  varieties  of  stone,  covered  with 
delicate  carvings  of  foliage  and  flower-garlands,  which  are  almost  certain  to  be  nipped  off  by  the  frost  before  the 
second  generation  of  the  owner  shall  enter  the  house.  It  is  now  time  for  one  who  loves  stone  to  expre-ss  his 
indignation  at  the  careless  and  wasteful  way  in  which  a  good  material  is  being  misused. 

In  conclusion,  it  is  a  i)oiut  worthy  of  attention  that  there  is  at  present  a  strong  tendency  among  many  owners 
of  property,  and  therefore  many  builders  and  architects  in  New  York,  to  entirely  reject  or  greatly  limit  the  u.se  of 
stone  in  construction,  both  in  the  commercial  district  and  in  that  which  inckides  the  better  class  of  residences. 

In  the  commercial  district  granite  was  for  some  time  a  favorite  material,  and  constitutes  many  of  our  most 
imijortant  buildings.  Later  it  was  largely  sujjplauted  by  the  white  marbles  brought  from  numberless  quarries  in 
Westchester  county,  western  Ma.ssachusetts,  and  Vermont ;  but  of  late  another  change  of  taste  and  judgment  has 
occurred,  and  it  has  been  observed : 

The  architects  of  the  present  generation  found  commercial  New  York  an  imitation  of  marble,  either  in  cast-iron  or  in  an  actuiil 
veneer  of  white  limestone.     They  are  likely  to  leave  it  brick. 
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Tbis  city,  and,  to  a  large  extent,  Brooklyn,  have  passed  the  period  in  whicli  frame  bnildings  were  permitted, 
tliongli  tliey  never  were  as  abnndant  as  in  the  newer  cities  and  towns  of  the  west,  on  account  of  the  hvrp;e  supply 
of  brick-clays  along  the  Iludson  river,  and  the  easy  imi)ortation  of  bricks  from  Europe  and  from  points  along  our 
own  coast.  In  the  rejjorts  of  the  fire-underwriters,  the  stone  is  disregarded  as  a  mere  veneer,  and  all  such  buildings 
are  properly  classified  as  brick. 

Less  than  1  per  cent,  of  our  building  material  consists  of  stone,  so  that  New  York  is  now  practically  a  city  of 
brick.  Examples  of  the  preference  now  largely  given  to  this  material  are  found  iu  many  conspicuous  structures 
which  have  recently  risen  in  this  city  and  Brooklyn  :  e.  {/.,  the  storage  buildings  at  Forty-second  street  and  Lexington 
avenue;  the  Produce  Exchange  l»uilding  in  lowei-  Broadway;  that  of  the  Long  Island  Historical  Society  in  Brooklyn, 
etc. 

The  definite  character  arid  use  of  many  of  the  most  imi)ortant  avenues  and  entire  districts  arc  yet  unsettled; 
and  there  are  abundant  indications  of  cheap  dis])lay,  in  fragile  veneer  and  constructions  of  a  temporary  character, 
which  are  rendering  this  a  period  of  shams.  There  are  evidences,  however,  of  the  gradual  recognition  of  the  practical 
businessadvantages,in  the  way  of  credit  and  continuous  patronage,  which  are  derived  from  durable  massive  buildings, 
with  solid  and  imposing  fa<;ades,  with  which  the  business  and  names  of  firms  may  yet  be  associated  for  centuries. 
The  general  accei>tation  of  this  idea  will  form  the  last  period — that  of  stability — in  the  history  of  our  great  metropolis, 
and  then  there  will  be  a  proper  and  intelligent  use  and  increased  demand  for  the  several  varieties  of  stone. 

The  present  preference  for  brick  is  mainly  due  to  the  failure  of  granites  and  marbles  to  resist  fire  in  the  furious 
conflagrations  in  the  tinder-boxes  at  Chicago  and  Boston — although  brick  walls  as  well  become  warped  and  useless 
iu  the  re-erectiou  of  the  buildings — and  to  a  conclusion  which  appears  to  me  hasty  and  uncalled  for,  from  the 
unfavorable  results  of  the  experimental  and  unnatural  trials,  in  fiery  furnaces,  of  series  of  our  building  stones,  by 
several  investigators.  Such  a  couL-lusiou  seems  to  be  unwise  and  unfair,  so  hmg  as  our  present  habit  of  internal 
construction  is  aptly  represented  by  the  following  description  : 

Onr  buildings  are,  in  truth,  ingenious  combinations  of  flues,  greater  or  smaller,  mostly  of  combustible  substance,  and  commonly  of 
tbiu  material,  set  side  by  side  across  our  floors  and  up  our  -n-alls,  opening  out  here  and  there  into  hollow  spaces  walled  with  wood,  and 
out  of  our  reach.  Every  lire  that  occurs  gives  us  new  warning  that  our  way  of  building  is  unsafe.  All  our  common  methods  have  been 
developed  in  the  eflbrt  to  attain  one  class  of  <iualities— lightness,  quickness,  aud  case  of  construction,  and  economy,  or  rather  cheapness. 
As  usually  happens  to  people  whose  aims  are  one-sided,  we  have  got  into  trouble.  Our  buildings  do  not  last ;  often  th-ey  will  not  bear  the 
use  we  put  them  to  ;  they  bum  like  straw.  Other  people  have  found  out  how  to  build  better  thau  we,  but  we  like  our  own  way,  and  we 
will  learn  nothing  from  them.  We  box  our  floors  with  thin  plank  set  edgewise,  our  partitions  with  smaller  pieces  of  the  same  stuff;  we 
fur  our  walls  with  strips  of  the  same.  Then  we  case  all  in  with  thinner  boards  and  friable  plaster  on  still  thinner  lath.  The  building  is 
a  series  of  communicating  flues  partially  iirotected  outside,  but  wholly  esjiosed  wilhin,  through  which  fire  and  vermin  may  play  at  will, 
and  through  which  we  cannot  trace  them  till  they  have  done  their  mischief.  All  this  is  convenient  and  cheap,  for  it  is  quickly  put  up 
and  takes  little  material.  If  we  use  iron,  as  we  must,  we  make  it  hollow  also  for  strength's  sake.  This  would  do  no  harm  if  the  hollows 
were  no  larger  than  they  need  be,  and  were  properly  closed  in  ;  but  we  build  great  boxes  to  simulate  masses  of  stone,  and  we  expose  them 
to  the  fires  of  blazing  wood  which  we  know  will  destroy  them.  At  the  persuasion  of  underwriters  we  put  up  cornices  of  galvanized  iron, 
which  will  not  themselves  burn,  but  which  are  thin  shells  turned  upon  wood,  and  will  at  once  convey  the  fire  behind  them,  (a) 

Add  to  all  this  our  hatchways  and  elevator-shafts,  by  which  a  fire,  starting  iu  the  basement,  is  conveyed  at  once 
to  the  attic,  the  beams  of  the  wooden  flooring  often  resting  upon  girders  in  the  center  of  the  building,  as  it  were,  a 
very  house  of  cards — these  girders,  too,  supported  merely  on  slender  stone  piers  in  the  basement,  and  on  light  iron 
pillars  in  the  upper  stories,  and  every  floor  filled  with  a  mass  of  combustibles,  especially  in  the  "dry-goods  district"; 
aud  we  find  an  accumulation  of  materials  in  false  and  improper  conditions,  whose  combustion  will  overcome  the  most 
refractory  walls,  and  which  should  never  be  permitted  to  endanger  human  life  and  property  in  a  so-called  metropolitan 
city.  On  inquiry,  I  find  among  insurance  men  a  unanimous  conviction,  decidedly  and  strongly  expres.sed,  that 
there  is  not  in  the  city  of  New  York  a  single  aUsolutely  fireproof  building — not  one  whose  walls  may  not  crumble 
before  a  storm  of  fire  from  without,  or  in  whi(;h  either  flooring  or  partitions,  or  both,  will  not  probably  yield  to  the 
internal  conflagration  of  their  ordinary  contents.  A  few  edifices  may  approach  the  conditions  required,  but  even 
in  one  of  thest;  a  recent  fire  on  the  seventh  floor,  fed  merely  by  office  furniture,  shriveled  up  the  flimsy  so-called 
"fire-proof"  i)artitions  and  gutted  the  entire  floor.  Tiie  very  nuiterial,  perforated  bri(;k,  which  was  used  in  these 
partitions,  is  still  being  hurried  into  new  "  lire-pro(tf "  buildings,  now  in  proc^ess  of  construction  iu  Fiftieth  street  and 
elsewhere.  Nevertheless,  it  is  generally  admitted  that  much  i)rogress  and  great  improvement  have  been  made,  during 
the  last  few  years,  both  iu  the  choice  and  ari-angement  of  building  materials  for  the  protection  of  our  buildings 
from  fire;  with  an  enlightened  i)ublic  oi)inion,  much  nu)re  may  be  expected.  We  have,  fortunately,  at  our  very 
doors,  vast  tracts  of  fire-proof  materials — the  belt  of  brick-days  along  the  Hudson  river,  and  the  still  more  extensive 
band  of  clays  stretching  across  New  Jersey,  excellently  adapted  for  all  varieties  of  bricks,  terracotta,  and  tiles, 
to  say  nothing  of  the  resources  of  our  commerce  iu  the  importation  of  similar  materials  from  the  whole  Atlantic 
coast — which  we  ought  to  and  must  use  for  interior  construction  as  a  matter  of  the  wisest  economy,  and,  in  association 
with  which,  our  building  stones,  in  all  their  variety  and  enormous  supi)ly,  will  find  their  proper  place.  When,  at 
least  in  the  business  districts  of  the  city,  the  interiors  of  the  buildings  are  generally  supplied  with  a  mininumi  of 
wood,  subdivided  with  tile,  slate,  or  concrete  flooring  aud  doors,  and  suflicieut  partitions  of  brick  or  terracotta, 
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and  roofed  with  tile,  slate,  or  concrete  upon  fire-proof  backing  or  supports,  the  nature  of  the  stone  used  for  the 
exterior  will  matter  little,  so  far  as  concerns  protection  from  fire,  since  it  will  not  be  exposed  then,  as  now,  to  the 
unnatural  and  unnecessary  furnace-test  of  furious  flames  from  neighboring  buildings. 

The  other  objection  to  the  use  of  stone,  and  one  which  has  been  specially  prompted  by  the  decay  of  the  bro  wnstone 
ashlar  employed  extensively  in  our  buildings  for  private  residence,  is  fouuded  upou  its  lack  of  durability  and  speedy 
dilapidation  or  discoloration.  The  hasty  statements  of  despairing  architects,  in  denunciation  of  the  browustone,  are 
sufiiciently  answered  by  reference  to  the  texture  of  the  still  softer  oolite,  which  mediseval  architects  were  content 
to  employ,  and  whose  fragility  seems  to  have  been  at  last  counteracted  by  modern  devices.  When  proper  investigations 
shall  have  been  made,  it  is  pi-obable  that  the  very  porosity  of  the  stone,  which  now  renders  it  particularly  sensitive 
to  atmospheric  attack,  may  best  avail  for  the  absorption  of  some  cheap  and  durable  mineral  preservative,  and  that 
the  present  use  of  such  stone  in  its  raw,  crude,  and  unseasoned  state  will  be  hereafter  considered  merely  an  evidence 
of  the  uniutelligent  and  wasteful  way  in  which  we  now  work  up  our  mateiials.  Surely,  since  our  city  is  placed  in 
a  region  occupied  on  every  side  by  inexhaustible  supplies  of  sedimentary  and  crystalline  rocks,  remarkably  well 
fitted  for  building  construction,  their  surfaces  scraped  nearly  bare  by  ice-action  during  the  great  glacial  period,  and 
thus  most  favorably  exposed  for  economical  exploitation,  and  the  whole  region  is  crossed  by  a  radial  network  of  routes 
of  transportation  by  water  and  rail,  at  the  least  cost,  centering  in  this  city,  the  natural  materials  for  building  thus 
oifered  to  us  should  not  be  hastily  neglected  or  rejected,  before  their  nature  has  been  thoroughly  understood. 
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EXPOETATION  OF  STONE. 

Slate  is  now  being  quite  largely  exported  to  Australia  and  New  Zealand;  some  to  England  and  Germany,  and 
some  to  South  America  and  the  West  Indies.  The  most  extensive  exportations  are  perhaps  to  Australia.  School 
slates  are  quite  largely  sent  to  Germany.  Marble  is  exported  to  the  British  North  American  provinces,  to  the  West 
Indies,  and  to  Cuba;  and  the  reports  of  the  Philadelphia  custom-house  show  that  in  1878  marble  was  exported  to 
England;  in  1879  to  Belgium,  England,  and  Ireland;  in  1880  to  Belgium,  England,  and  Japan.  Soap-stone  has 
been  exported  to  England.  Quite  a  large  amount  of  Carrara  marble  is  brought  to  the  port  of  Boston  and  from  tbere 
distributed  to  the  British  North  American  provinces.  The  reason  why  this  is  done  under  the  double  duty  instead 
of  being  shipped  direct  to  the  market  where  it  is  consumed,  is  because  large  amounts  of  marble  are  shipped 
constantly  to  this  country  while  these  other  markets  receive  but  a  small  amount  at  a  time;  also  because  ships  will 
bring  cargoes  for  less  money  to  Boston  than  to  Halifax  on  account  of  being  more  certain  of  procuring  a  return 
cargo.  These  conditions  account,  in  part  at  least,  for  the  stone  of  foreign  production  that  is  shipped  from  the 
different  ports  of  the  United  States. 

IMPORTATION  OF  STONE  INTO  THE  UNITED  STATES. 

The  custom-house  reports  show  the  importation  of  stone  into  the  United  States  from  nearly  every  country  in 
the  world.  It  is  well  known,  of  course,  what  stone  comes  from  Scotland,  England,  Ireland,  France,  Germany,  Belgium, 
the  British  North  American  i^rovinces,  and  from  Italy,  and  it  is  also  known  that  onyx  has  been  imported  from  Mexico, 
marble  from  Spain  and  Portugal,  etc.,  and  that  marble  has  been  imported  from  Sicily,  granite  from  Norway  and 
Sweden  and  Russia,  and  marble  from  Africa,  but  it  is  not  so  easy  to  accouut  for  the  stone  that  is  imported  from  British 
West  Indies,  Honduras,  Central  America,  Cuba,  Hayti,  South  America,  Holland,  and  Turkey. 

The  only  countries  from  which  stone  is  constantly  in  the  market  in  this  country  are  Italy  and  Nova  Scotia. 
The  granite  and  sandstones  from  Scotland  are  imported  for  special  orders.  The  same  may  be  said  of  the  granite 
imported  from  England  and  Ireland  and  the  colored  marbles  from  Prance  and  Germany — the  brown  sandstone  of 
Germany,  and  the  Caen  stone  of  France. 

The  statistics  of  the  Philadelphia  custom-house  show  a  large  amount  of  dressed  marble  imported  from  England. 
Some  stone  is  brought  as  ballast  from  Brazil,  and  marble  and  manufactures  of  marble  from  the  Danish  West  Indies  and 
the  Netherlands,  Brazil,  Belgium,  Cuba,  British  West  Indies,  Sweden  and  Norway,  and  some  manufactures  of  slate 
from  Germany.  It  is  also  stated  that  marble  has  been  imported  from  Nova  Scotia  and  from  Canada.  Some  stoue 
is  entered  on  the  custom-house  books  as  "  imported  manufactured  product ",  which  consists  of  various  carved  figures 
picked  up  by  tourists  in  ditt'erent  parts  of  the  world.  This  fact  may  account  for  stone  imported  from  any  country  ; 
for  instance,  if  a  figure  is  carved  in  China  and  finds  its  way  to  Turkey,  and  is  sliijiped  from  there  to  the  L'nited 
States,  it  will  appear  as  the  manufactured  product  of  stone  from  Turkey.  Wbat  the  manufactures  of  stone  are  that 
have  been  shipped  from  South  America  and  the  West  Indies  could  not  be  determined.  Marble  comes  mostly  in  the 
unmauufiictured  state.  The  cost  of  labor  is  so  much  less  in  Italy  than  in  this  country  that  the  Italian  marble,  after 
paying  the  cost  of  transportation  and  a  duty  of  50  cents  per  foot  and  20  per  cent,  ad  valorem,  can  be  sold  in  New 
York  about  as  cheap  as  the  Rutland  marble.  The  cost  of  transportation  from  Carrara,  however,  does  not  ilifter  much 
from  the  cost  of  transportation  of  a  like  amount  from  Rutland,  Vermont. 
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IMPORTS  AND  EXPORTS  OF  MARBLE  AND  STONE,  BY  COUNTRIES,  FOR  THE  YEAR  ENDING  JUNE  30,  1881. 

IMPORTS. 


Conntries  from  which  impoited. 


Totnl 

Bolgitun 

China 

France  — 

French  "West  Indies 

French  possessions  in  Africa  and  adjacent  islands 

Germany 

England 

Scotland 

Ireland 

Gibraltar 

Nova  Scotia,  New  Brunswick,  and  Prince  Edward  island 


Alarblo  and 

stone,  Slid  mait- 

nfacturcs  of,     | 

not  elsewhere   i 

specified.       I 


Conntries  from  which  imported. 


Quebec,  Ontario,  Manitoba,  and  the  Northwest  territory 

British  West  Indies 

Hong'Kong 

Italy 

Japan 

Mexico 

Notht-rlands 

Spiiiii 

Cuba 

Sweden  and  Norway 

Turkey  in  Asia 

United  States  of  Colombia 


Marble  and 

stone,  and  man- 

ofactores  of, 

not  elsewhere 


1,603 
4,487 


Countries  to  which  exported. 


Total. 


Argentine  Republic 

Belgium 

Brazil 

Central  American  states. 
Chili 


China 

Denmark 

Danish  West  Indies 

France 

French  "W  est  Indies 

Miquelon,  Langley,  and  St.  Pierre  islands. 

French  possessions,  all  other 

Germany 

England 

Scotland 

Ireland 


Nova  Scoi  ia,  New  Brunswick,  and  Prince  Edward 
island 

Qnebec,  Ontario,  Manitoba,  and  the  Northwest 
territory 


British  Columbia 

Newfoundland  and  Labrador  , 

British  West  Indies 

British  Gniana 

British  Honduras 


ILiKBLB  AUD  STONE. 


3,220 
4,581 


5,517 
194,  061 


4,131 
2,407 
1,  833 
1,500 
2, 688 
45 


129 

136 

23,  207 

113, 320 

5,563 

7,849 

5,963 

59,942 

1,667 

253 

13,  390 

1,577 


Countries  to  which  exported. 


Hong-Kong 

British  possessions  in  Africa  and  adj  acent  islands. 

British  possessions  in  Australia 

Hawaiian  islands 

Hayti 

Italy 


Japan    

Liberia 

Mexico 

Netheilands 

Dutch  "West-Indies 

Dutch  Guiana 

Dutch  East  Indies 

Portugal 

Azores,  Madeira,  and  Cape  Verde  islands . 

Russia,  Asiatic 

San  Domingo 

Spain  

Cuba - w 

Poito  Rico 

Spanish  possessions,  all  other 

Sweden  and  Norway 

TTnitfid  States  of  Colombia 

Uruguay  

Venezuela 


All  other  couutries  and  porta  in  South  Ajnerica 
not  elsewhere  specified 
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$150 
12,  003 
77,530 
4,363 
3,846 
350 


EGYPTIAN  BKECCIA. 

The  very  celebrated  universal  breccia  of  Bygpt  is  oomposert  of  rounded  pebbles  of  most  diverse  forms,  color, 
and  material.  It  occurs  about  12  leagues  to  the  east  of  Kene,  in  the  Arabian  chain  of  mountains,  not  far  from  the 
valley  of  Kossier,  and  on  the  railroad  going  from  the  Nile  to  the  Red  sea.  The  Egyptians  have  extracted  from  it 
some  immense  blocks — such  as  the  antique  sarcojihagus  of  Alexander,  which  was  l.j  millimeters  in  circumfei-ence, 
and  which  was  covered  with  hieroglyphics  and  delicate  sculiitures.  The  Romans  carried  away  from  Egyi)t  a 
great  number  of  such  monuments  at  the  time  of  the  Pharaohs,  and  they  themselves  quarried  this  breccia.  One 
can  regard  the  universal  lireccia  of  Egypt  as  one  of  the  hardest  stones,  one  of  the  richest  in  color,  and  one  of  the 
most  beautiful.  Almost  all  the  museums  in  the  woi-ld  contain  statuary  or  ornamental  constructions  of  some 
kind  cut  from  this  rock.  The  variety  which  appears  to  have  been  most  admired  by  the  ancients  had  a  green  color. 
The  essential  components  of  tltis  variety  were  fragments  of  argillitii;  schist  and  porphyry,  with  hero  and  there  a 
pebble  of  ^franitc,  which,  being  much  hartler  than  the  others,  rendered  the  rock  very  difficult  to  work.     This  rock 
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is  not  at  all  uncommon  or  coufiueil  to  Eg3'pt;  a  Grecian  rock  has  been  brought  into  the  market  which  very  closely 
resembles  it.  From  Hainaut,  in  Belgium,  a  rock  has  been  obtained  which  is  nearly  the  same  as  that  found  in  the 
Devonian  formation  in  the  southeru  Vosgcs;  and  at  still  other  places  this  rock  has  been  obtained. 

We  can  increase  the  list  by  calling  attention  to  some  of  the  American  varieties  (Boston  conglomerate). 
(Delesse,  p.  24.) 

CHLORITE  ROCK. 

Rocks  composed  of  chlorite  are  found  iu  various  parts  of  the  world,  and  are  used  for  ornamental  constru(!tions, 
especially  for  making  smaller  objects  which  can  be  turned  with  a  lathe.  These  are  the  stones  which  are  called  by  the 
French  pierres  oUaires.  ISo  rocks  of  this  nature  have  thus  far  been  brought  to  our  attention  in  the  United  States. 
A  chlorite  from  Pottou,  iu  Lower  Canada,  has  been  u.sed.  It  is  found  in  beds  of  Lower  Silurian  age  lying 
immediately  upon  the  Laurentian  rocks;  it  is  associated  with  dolomite  or  serpentine,  and,  like  the  latter  rock,  it 
contains  some  chromate  of  iron.     (Delesse,  p.  27.) 

ALllERIAN  ALABASTER. 

In  his  geological  explorations  of  the  province  of  Oran,  M.  Ville  found  at  A'iu  Tembalek,  near  the  Ysser,  five 
deposits  of  a  very  curious  alabaster.  M.  Delmoute,  who  was  a  marble-worker  at  Carrara  at  one  time,  who  had 
admired  this  marble  in  ancient  monuments,  the  origin  of  which  was  unknown  to  him,  explored  it  and  introduced 
it  into  market,  and  it  is  now  called  the  Algerian  alabaster.  It  is  a  fibrous  calcite,  veined  and  translucent,  and  has 
especial  properties.  It  has  a  horizontal  stratification,  while  the  ordinary  alabaster  is  concentrically  banded — a 
circumstance  arising  Irom  its  concretionary  formation  iu  cavities,  or  often  stalactites.  Heated,  it  becomes  brown, 
owing  to  its  contents  of  iron  carbonate;  some  specimens  are  red,  some  golden,  yellowish,  or  brown,  some  pure 
white,  and  some  a  mixture  of  all  these  colors;  specific  gravity,  2.728.  It  is  so  comjiact  that  it  is  more  difiicult  to  cut 
than  ordinary  marble.  It  stands  the  weather  very  well,  as  a  column  found  in  an  ancient  quarry  demonstrates.  It 
forms  extensive  beds,  which  are  regularly  and  horizontally  formed,  having  a  post-Tertiary  origin,  since  it  rests  on 
Tertiary  deposits,  and  lies  between  layers  of  a  sweet-water  formation,  or  travertine,  which  is  abundant  in  little 
basins  in  the  province  of  Oran;  and  the  Algerian  alabaster  is  simply  a  modification  of  this  travertine. 

The  Romans,  who  brought  the  materials  for  decoration  from  all  parts  of  the  worlil,  have  explored  the  Algerian 
alabaster  upon  a  grand  scale.  The  Turks  also  explored  the  same  quarries,  and  adorned  their  mosques  with 
materials  from  them.     It  has  been  used  iu  mosaics,  and  even  for  statuary. 

ITALIAN  MARBLE  (CARRARA). 

According  to  Consul  Robert  W.  Welsh,  (a)  from  125,000  to  150,000  tons  of  marble  are  sent  out  from  Carrara  to 
various  parts  of  the  world  every  year,  but  it  is  all  sold  for  cash.  The  sale  of  the  marble,  the  delivery  of  it  at  the 
railway  station  or  at  Leghorn  or  Genoa,  and  the  receipt  of  the  cash  equivalent,  make  up  the  entire  commercial 
business  of  the  place. 

Carrara  marble  is  a  luxury,  and  the  demand  for  it  depends  upon  the  condition  of  "the  times"  in  the  various 
countries  to  which  it  is  exported.  The  condition  of  the  world  has  been  such  that  the  only  country  with  which 
dealers  in  Carrara  marble  had  a  good  trade  iu  1879  was  the  United  States. 

STATEMENT  OF  THE  EXPORTATION  OF  MARBLE  FROM  THE  CONSULAR  DISTRICT  OF  CARRARA  IN  THE  YEAR  1879. 

Tons. 

Block  marWe 711,^70 

Sawed  marble 20,.'i2() 

Worked  marble 37,538 

Total 134,434 

STATEMENT  OF  THE  EXPORTATION  OF  ALL  KINDS  FROM  1872  TO  1879,  INCLUSIVE  (CARRARA). 

Tons. 

1872       ...  116,061 

1873 117,115 

1874 117,282 

1875 121.774 

1876 103,511 

1877 118,938 

1878 105,019 

1879 131,434 

Total 934,134 

The  above  statements  are  taken  from  the  Corrierc  Varrarese. 

a  Report  to  State  Department,  October  31, 1880. 
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Newburgh,  Now  York,  use  of  stone  in 311 

Newbury  port,  Massachusettii,  use  of  stone  in 311 

New  England,  clay-stones  of ]08 

New  Engbmd,  conglomerates  of lOS 

New  England,  granites  of , 108-129 

New  England,  limestone  of 1U7 

New  Hampshire,  crystalline  siliceous  rocks  of,  description  of  the 50,  51,  58, 59 

New  Haven,  Connecticut,  use  of  stone  in 311 

New  Jersey,  brown  sandstone  of 141 

New  Jersey,  conglomerate  of 140 

New  Jersey,  Corniferous  limestone  of 140, 141 

New  Jersey,  crystalline  siliceous  rocks  of,  description  of  tji6 50,  51, 68, 69 

New  Jersey,  flagging-stone  of 144 

New  Jersey,  gneiss  quarries  of 139 

New  Jersej',  granite  quarries  of 139 

New  Jersey,  Gieen  Pond  Mountain  conglomerate  of 140 

New  Jersey,  Hudson  Kiver  slate  of 140 

New  Jersey,  Lower  Helderberg  limestone  group  of 140 

New  Jersey,  Magnesian  limestone  of 140 

New  Jersey,  Oneida  conglomerate  of 140 

New  Jersey,  Onondaga  limestone  of 140, 141 

Ne>T  Jersey,  Potsdam  sandstone  of   140 

New  Jersey,  sandstone  of,  description  of  the 50,  51,  C8,  69 

New  Jersey,  trap-rocks  of 1 43 

New  Jersey,  Triassic  sandstone  of 141-U6 

New  Jersey,  TTppor  Helderberg  group  of 140, 141 

New  London,  Connecticut,  use  of  stone  in 312 

New  Orleans,  Louisiana,  use  of  stone  in 312' 

Newport,  Rhode  Island,  use  of  stone  in ;U2 

Newton,  Massachusetts,  use  of  stone  in P.12 

New  Utrecht,  Long  Island,  Dutch  cemetery  in ;{75 

New  York  and  adjacent  cities,  buildings  of;  their  numbers  and  common 

materials 3i;i-316 

Brooklyn 315 

Hoboken 315 

Jersey  City 315 

Staten  Island 315 

The  Metropolis 315,316 

New  York  and  Brooklyn  bridge 320 

New  York,  bluestone  quarries  of 130,135 

New  York,  crystalline  siliceous  rocks  of,  description  of  the  .,* 50,51,62,63 

New  York,  granite  quarries  of 129, 130 

New  York,  marble  and  limestone  of,  description  of  the 50, 51,  G2, 63 

New  York,  notes  of  Professors  Smock  and  Cook  on  the  building  stones 

of 12Jui;!9 

New  York,  sandstone  of,  description  of  tbe 50, 51, 64-69 

New  York,  slate  of,  description  of  the 50,  51, 68, 69 

New  York,  Tuckahoo  marble  of llJ-ViaO 

New  York  city  and  Brooklyn,  statistics  of  buildings  {numbers  and  mate- 
rials) in 329 

New  York  city  and  environs,  use  of  stone  in 313-316 

New  York  city  and  vicinity,  durability  of  building  stones  in 364-393 

New  York  city.  Central  park 320 

New  York  city,  etc.,  effects  of  weather  upon  tbe  building  stone  of 365-371 

New  York  city,  examples  of  old  masonry  in '. 382 

New  York  city,  fortifications  of 220 

New  York  city,  physical  properties  of  granite  used  in 330,331 

New  York  city,  public  buildings  of    320 

New  York  city,  physical  properties  of  gneiss  used  in 882 

K"ew  York  city,  physical  properties  of  limestone  used  in 334,336 

New  York  city,  physical  proi)erlies  of  trap  used  in 332,333 

Niagara  group  in  Illinois 221 

Niagara  group  in  Wisconsin 233 

Niagara  gioup  of  Ohio  limestone 202-2CG 

Niagara  stage  of  Iowa 203 

Nishnabotna  stage  of  Iowa 268 
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stones  . 


North  Adams.  Massachusotu,  use  of  stone  in  

Northampton.  Massachusetts,  use  of  stone  in 

North  Carolina,  Archsean  rocks  of -   

North  Carolina,  description  of  the  building  etones  of,  by  Professor  W.C. 

Kerr  and  W.  H.  Kerr 

North  Carolina,  limestone  of 

North  Carolina,  soapstone  of 

North  Carolina,  Triassio  rooks  of 


181-186 
185, 186 


Ogdousburg,  Now  York,  use  of  stone  in 336 

Ohio  and  Indiana,  notes  of  Professor  Orton  on  the  buildinj;  stones  of 188-219 

Ohio,  Bei-eagritof 188-195 

Ohio,  Carboniferous  sandstone  of 198-200 

Ohio,  Corniforous  limestone  of 210-213 

Ohio  limestone,  Cincinnati  group  of 201,202 

Ohio  limestone,  Niagara  jcroup  of .% 202-20C 

Ohio,  limestone  of,  description  of  the 80-85 

Ohio,  marble  and  limestone  of 50,  51 

Ohio,  sandstone  of.  description  of  the 50,51,76-81 

Ohio  sandstone,  use  of,  in  Philadelphia 342 

Ohio.  sub-Carbouiferons  limestone  of 214 

Ohio,  sub-Carbonifer<jus  sandstone  of 188-198 

Old  masonry  in  New  York  city,  examples  of 382 

Oueida  con<;lomerate  of  New  Jersey 140 

Ouoijilagii  limestone  of  New  Jersey 140,141 

Optical  examinations  of  thin  sections  of  stone 6 

Orange,  New  Jersey,  nse  of  stone  in 336,  337 

Ordinary  "Welsh  roofing  slate  (blue),  analysis  of 174 

Organic  acids  in  the  atmosphere,  effect  of,  upon  the  durability  of  baild- 

ing  stones 372 

Organic  agencies  of  destmctioo 375, 376 

Orton,  Professor,  notes  of,  on  the  building  stones  of  Ohio  and  Indiana . . .  188-219 

Oswego,  New  York,  use  of  stone  in 337 

Owen,  flail,  and  White,  reports  of,  on  the  geology  of  Iowa 250 

Oxygen  in  the  atmosphere,  effect  of,  upon  the  durability  of  building 

stones 372 

P. 

Patent  Office  building.  "Washington,  District  of  Columbia,  stone  used  in..  360 

Paterson,  New  Jersey,  use  of  stone  in 337 

Pavements  of  Washington,  District  of  Columbia,  stone  used  in 361 

Paving,  sid.^walk,  in  Philadelphia 346 

Pavi-ag  stone  of  Minnesota 308 

Pawtnoket.  Khode  Island,  use  of  stone  in 337,338 

Peach  Bottom  slate  quarries  of  Pennsylvania 170, 171 

PennHvIvaiiia,  Arcl^an  rocks  of 147, 148 

Pennsylvania,  building-stone  resources  of 146, 147 

Pennsylvania,  Carboniferous  conglomerate  of 162-168 

Pennsylvania,  Carboniferous  limestone  of 156 

Pennsylvania,  Carboniferous  sandstone  of 162-168 

Pennaylvania.  crystalline  siliceous  rocks  of,  description  of  the 50,  51,  GS-71 

Pennsylvania,  Devonian  sandstone  of 158-161 

Pennsylvania,  Lower  Silurian  limestone  of 149 

Pennsylvania,  Lower  Silurian  sandstone  of 158 

Pennsylvania,  marble  and  limestone  of,  description  of  the 50,51,70,71 

Pennsylvania  marble,  use  of,  in  Philadelphia.  Pennsylvania 340,341 

Pennsylvania,  Peach  Bottom  slate  quarries  of 170, 171 

Pennsylvania,  sandstone  of,  description  of  the 50,  51, 70-73 

Pennsylvania,  serpentine  of 148^  149 

Pennsylvania,  slate  of 168-174 

Pennsylvania,  slate  of,  general  considerations  regarding  the 173. 174 

Pennsylvania,  slate  of,  description  of  the ."SO,  51 ,  72. 73 

Pennsylvania,  soapstone  of 148, 140 

Pennsylvania,  sub-Carboniferous  limestone  of 155 

Pennsylvania,  sub-Carboui feious  sandstone  of 161 .  162 

I'ennsylvania.  Triassic  limcstouo  of 156 

iVuusylvnuia,  Triassic  sandstone  of 156, 157 

Pennsylvania,  Upper  Silurian  sandstone  of 158 

Petersburg,  Virginia,  use  of  stone  in Xi8 

Philadelphia,  sidewalk  paving  in 346 

Philadelphia,  stone  buildings  in,  list  of 341,342 

Philadelphia,  street  paving  in 345,  :M6 

x*hiln<lelphia,  uso  of  Connecticut  brownstone  in 343 


Philadelphia,  use  of  foreign  building  atone  in 

Philadelphia,  uso  of  Penusylvajala  marble  in 

Philadelphia,  use  of  serpentine  in 

Philadelphia,  uso  of  stone  in 

Philadelphia,  use  of  stone  in  cometerioa  in 

Physical  properties  of  gneiss  used  in  Now  York  city 

Physical  properties  of  granite  used  in  New  York  city 

Physical  properties  of  limestone  used  in  New  York  city,  statistics  of 

Physical  properties  of  marble  used  in  Now  York  city,  statistics  of 

Physical  properties  of  sandstone  used  in  New  York  city,  statistics  of .  . 

Physical  properties  of  the  building  stones  used  in  New  York  city,  statis- 
tics concerning  the 

Physical  properties  of  trap  used  in  New  York  city,  statiatios  of 

Physical  structure  of  the  crystalline  and  sedimentary  rocks 

Pittsburgh.  Pennsylvania,  use  of  stone  in - 

Pittsfield,  Massachusetts,  use  of  stone  in 

Plates  illustrating  quarries  and  quarry  methods,  description  of 

Porphyry  (porphyritic  felsite) 

Porphyry,  quartz,  of  Seneca,  "Wisconsin 

Portland,  Maine,  use  of  stone  in 

Position  and  character  of  surtace  of  stone  as  affecting  its  durability 

Position  of  stone  in  structures 

Position  of  surface  of  building  stones  as  affecting  their  durability 

Post-Office  Department  building,  Washington,  District  of  Colombia,  stone 
used  in 

Potsdam  sandstone  of  New  Jersey '. 

Potsdam  sandstone  of  Wisconsin 

Pottsville.  Pennsylvania,  use  of  stone  in  

Poughkeepsie,  Now  York,  use  of  stone  in 

Preservation  of  building  stone,  artificial  means  for 

Preservation  of  stones  by  chemical  action 

Principles  of  construction,  natnral 

Protection  and  preservation  of  stone  structures,  means  of 

Providence.  Rhode  Island,  use  of  stone  in 

Public  buildings  and  improvements 

Public  buildings  of  New  York  city 

Purple  slates  of  NantUe,  Wales,  analysis  of  the 
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338-346 
344,345 
332 
330, 331 
334,  335 
332,  333 
332-835 

330-335 
332.  333 
377-379 
346.347 
347 


347.348 
379-381 


386-393 
349,  350 
325-335 


Quarries  and  quarry  methods,  description  of  plates  illustrating 44 

Quarries  and  quarry  regions,  descriptions  of 107-279 

Quarries,  details  regarding,  in — 

California 277-279 

Colorado 277-279 

Connecticut ^6-129 

Florida 186. 187 

Illinois 219-226 

Indiana  215-219 

Iowa 256-205 

Kansas 274-277 

Maine 116-123 

Maryland 175-178 

Michigan 226-229 

Minnesota 244-256 

Missouri 265-274 

Montana 27T-279 

New  Hampshire 124-126 

New  Jersey 139-146 

New  York 129-139 

North  Carolina 181-186 

Ohio 188-215 

Pennsylvania 146-174 

Tennessee 187, 188 

Utah 277-279 

Vei-mont i 126 


Virginia . 


179-181 


Wisconsin 229-244 

Qaarries,  bluestone,  of  New  York  130-135 

Qnarrien,  gneiss,  of  New  Jersey 139 

Quarries,  granite,  of  Connecticut 127-129 

Quarries,  granite,  of  New  Jersey 139 

Quarries,  granite,  of  New  York 129, 130 

Quarries,  granite,  of  Vermont 126 

(Juarries,  serpentine,  of  Connecticut 129 

Quan  ies,  slat^*,  of  Vermont 126 

Quarries,  veidantique,  of  Connecticut 129 

Quarries,  description  of,  in — 

Arizona 279 

California 277-279 

(Colorado 277-279 

Connecticut 126-129 

Florida 186,  rS7 

Idaho 278 

Illinois 219.226 

Indiana 215-219 

Iowa 256-265 
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Quaniea,  deacriptioii  of,  in — 

Kansaa 274-277 

Maine 116-123 

Tennessee 187,188 

Utah 278 

Virginia.. 179-181 

Wisconsin 229-2^^ 

Wyoming....: 278 

Quarries  of  Silurian  formation  in  Illinois 219-223 

Qnan-ies  of  Silurian  formation  in  Wisconsin 229-234 

Quarries,  description  of 52-99 

Quarry  industries  of  the  district  of  Rhode  Island.  Massachusetts,  and 

Maine,  general  account  of  the  development  of  the   109-115 

Qnan-ying  industries  of  the  United  States,  general  statistics  of  the 46. 47 

Quarrying  industries  of  the  United  States,  statistics  of  the,  showing 
number  of  quarries  and  production,  by  kinds  of  rock  and  by  states  and 

territories 48,  49 

Quarrving  of  slate .* 38-41 

Qaarrying  of  stone  by  channeling  and  wedging 35-38 

Quarry  methods 33-44 

Quartz-porphyry  of  Seneca,  Wisconsin 241 

Quiucy.  Massachusetts,  use  of  stone  in 350 

R. 

Rain,  effect  of,  upon  the  durability  of  building  stones 373, 374 

Rathbum,  Mr.  Richard 187 

Reading.  Pennsylvania,  use  of  stone  in 350 

Report  on  the  building  stones  of  Maine 107 

Report  on  the  building  stones  of  Massachusetts 107 

Report  on  the  building  stones  of  Rhode  Island 107 

Rhode  Island,  crystalline  siliceous  rocks  of.  description  of  the 50, 51, 56, 57 

Rhode  Island,  development  of  the  quarry  industries  of 110 

Rhode  Island,  report  on  the  building  stones  of 107 

Richaids.  D.  H.,  analysis  of  dark-blue  slate  by 174 

Richmond,  Indiana,  use  of  stone  in 350 

Richmond,  Virginia,  use  of  stone  in 350,  351 

Rochester,  Xew  York,  use  of  stone  in 351 

Rock,  chlorite 399 

Rock  of  Berlin,  Wisconsin 241 

Rocks,  chemical  examination  of 30-32 

Rocks  quarried  in  the  different  states,  amount  and  kinds  of 52-100 

Rocks,  sedimentaiy,  of  Missouri 267-274 

Rocks,  volcanic,  of  Colorado,  description  of  the 98, 99 

Rogers,  Professor  Henry  D 148, 149, 169 

Rogers.  Professor  W.  B 179 

Rome.  New  York,  use  of  stone  in 351 

Roo6ng  slate  (blue),  analysis  of  ordinary  Welsh 174 

Roofing  slate  in  Philadelphia .■ 346 

Roofing  slate.  Welsh,  analyses  of 174 

Roofing  slater,  description  of,  by  Professor  J.  L.  Campbell 180 

Rutland.  Vermont,  use  of  stone  in 351 

S. 

Saint  Louis  group  of  Illinois 224, 225 

Saint  Louis  stage  of  Iowa 259, 2C0 

Saint  Paul,  Minnesota,  use  of  stone  in ."  351, 352 

Saint  Peter  sandstone  of  Illinois 219 

Saint  Peter  sandstone  of  Iowa 264 

Saint  Peter  sandstone  of  Wisconsin 231, 232 

Salem,  Massachusetts,  use  of  stone  in '. 352 

Salt  Lake  City,  Utah,  use  of  stone  in 352 

Sandstone.  Carboniferous,  of  Ohio 198-200 

Sandstone,  Carboniferous,  of  Pennsylvania 163-168 

Sandstone,  description  of,  in — 

Colorado 98,  99 

Connecticut 50,  51,  62.  t;3 

Dakota 98,99 

Illinois   50,51,86,87 

Indiana 50,  51, 86, 57 

Iowa 94,95 

Kansas 96, 97 

Massachusetts 50,51,56,57 

Michigan 50,51,88,89 

Minnesota 90. 91 

Missouri 96,  97 

New  Jersey 50, 51,  68.  69 

New  York 50,51,64-69 

Ohio 50,51,76-81 

Pennsylvania 50, 51, 70-73 

Wa,'ihington 96,97 

West  Virginia 50, 51. 74,  75 

Wisconsin - 88. 89 

Sandstone,  Devonian,  of  Pennsylvania 158-161 

Sandstone,  effects  of  weathering  on 368,309 
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Sandstone,  Lower  Silurian,  of  Pennsylvania i5g 

Saud-stone  of  Maryland ng 

Sandstone  of  Minnesota 247-249 

Sandstone,  Ohio,  use  of,  in  Philadelphia 342 

Sandstone,  Potsdam,  of  Now  Jersey 140 

Sandstone,  Potsdam,  of  Wisconsin 229  230 

Sandstone,  Saint  Peter,  of  Illinois 219 

Sandstone,  Saint  Peter,  of  Iowa 264 

S.indstone,  Saint  Peter,  of  Wisconsin 231, 232 

Sandstone,  su  b-Carbo»iferous,  of  Ohio 188-198 

Sandstone,  sub-Carboniferous,  of  Pennsylvania 161,162 

Sandstone,  Triassic,  of  New  Jersey 141-146 

Sandstone,  Triassic,  of  Pennsylvania 156,157 

Sandstone,  Upper  Silurian,  of  Pennsylvania 158 

Sandstone  used  in  New  York  city,  statistics  of  physical  properties  of . . .  332-335 

Sandstones 25-27 

Sandusky,  Ohio,  use  of  stone  in 352 

San  Francisco,  California,  use  of  stone  in 352, 353 

Saratoga.  New  York,  use  of  stone  in 353 

S.ivannah,  Georgia,  use  of  stone  in 353 

Schenectady,  New  York,  use  of  stone  in 353 

Schist,  mica 23, 24 

Scranton,  Pennsylvania,  use  of  stone  in 353,354 

Seasoning  of  stone 357 

Sedimentary  rocks  of  Missouri 267-274 

Selection  of  materials  for  construction 380, 3R7 

Seneca,  Wisconsin,  quartz -porphyry  of 241 

Serpentine 29 

Serpentine  of  Maryland,  description  of,  by  Professor  F.  A.  Genth 176 

Serpentine  of  Pennsylvania 148, 149 

Serpentine  quames  of  Connecticut 129 

Serpentine,  use  of,  in  Philadelphia 342 

Serpentine  weathering,  effects  of 371 

Shaler,  Professor  N.  S 3. 107 

Sidewalk  paving  in  Philadelpbia 34tf 

Siliceous  rocks,  crystalline,  description  of,  in — 

California 06, 91 

Connecticut 50,  51,  60.  61 

Delaware 50,51.74.75 

Georgia 50,  51.  7(:.  77 

Maryland .50.51.74,75 

Massachusetts 50,  51,  54-57 

Minnesota 90, 91 

Missouri 94,  95 

New  Hampshire 50,  51 ,  58,  59 

New  Jersey 50,51,68,69 

New  York  .■...50.51,62,63 

Pennsylvania 50,51.68-71 

Rhode  Island 50,  51. 56,  57 

Vei-mont 50.  51,  58,  59 

Virginia 50.51,74,75 

Washington U6,97 

Siluri.in  fonuation,  quarries  of,  in  Illinois 219-223 

Silurian  formation,  quarries  of.  in  Wisconsin 229-234 

Singleton,  Munroe,  and  Huntington,  notes  of,  on  the  building  stones  of 

Maryland 175 

Slate,  description  of,  in— 

Maine 54,  55 

Mai-ytand 50,51,74,75 

Mas'sachuaetts  , —  50,51,56,57 

New  York 50,51,68,69 

Pennsylvania 50,51,72,73 

Vermont 50.51,60,61 

Virginia 50,51,74,75 

Slate  of  Maryland 178 

Slate  of  Minnesot.i 255 

Slate  of  New  Jersey,  Hudson  river 140 

Slate  of  Pennsylv.inia 168-174 

Slate  of  Virginia 180,181 

Slate  qn.irxies  of  Vermont 126 

Slate,  quaixyingof 38-41 

Slate -roofing  in  Philadelphia 345 

Slate,  Welsh  roofing,  analyses  of 174 

Slate,  working  of 38-41 

Smith.  A.  E,  remarks  of,  on  the  geology  of  Florida 186 

Smithsonian  Institution 225 

Smithsonian  Institution,  Washington,  District  of  Columbia,  stone  of...  358,359 
Smock  and  Cook,  Professors,  notes  of,  on  the  building  stones  of  New 

York 129-139 

Soapstoneof  North  Carolina 186 

Soapslone  of  Pennsylvania 148,149 

Soapstoucof  Virginia 11*1 
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Spoi-r,  F.  W.,  ivport  of.  on  qiuiny  mothoiU 33-13 

Spi iugfiilil,  Sla»8achu8ctt!<.  use  of  stone  in 354 

SiirinKlioUl,  Ohio,  nso  of  stone  in 354 

Statement  of  the  exportation  of  nil  kinds  of  marble  from  1872  to  1879 

inclusive  (Carrara) 399 

Statement  of  the  oxp  )rtntiou  of  marblo  fraiu  the  consular  ilistrict  of  I 

Carrara  in  t;io  year  1879 3M    ! 

StJi' en  Island,  JTow  York,  materials  of  LuildinKaof 315 

Staten  Maud.  New  York,  statistics  of  stone  luUdings  of 329 

Stjit,'.  War,  and  Xavj^  Departments  bnildinj:,  Washington,  District  of 

Cohiaibia,  slono  of 358 

St^itistics  concerning  the  pb.vsical  properties  of  the  building  stones  used 

in  New  York  city 330-335 

Statistics  of  buildings  (numbers  and  materials)  in  New  York  city  and 

Bi-oolilyn 32» 

Statistics  of  buildings  (numbv  i-s  and  materials)  in  tho  suburbs  and  in 

tlie  entire  metropolis 329 

Statistics  of  buildinp;  .-itones 45-105 

Statistics  of  atone  liiiililinis  of  Hoboken,  New  Jersey 329 

Statistics  of  tlio  quarrying  industries  ot  tho  United  States,  showing 

number  of  quanics  and  production,  by  kinds  of  rock  and  by  states 

and  territoiies 4S,  tO 

Statistics  of  the  q^uarry  industry,  introduction  to  report  on  the  building 

stoues  of  the  Tluited  States  and 1-14 

St*-ubenvillc,  Ohio,  use  of  stone  in  354 

Stone  and  marble,  imports  and  exports  of,  by  countries,  for  the  year  end- 
ing .Tune  30,  ISSl  398 

Stone  buildings  of  Hoboken,  Xew  Jersey,  statistics  of 329 

Stone  buildings  of  Jersey  City,  New  Jersey,  statistics  of 329 

Stone  buildiugs  of  Philadelphia,  list  of 341,342 

Stone  buiHings  of  Staten  Island,  New  York,  statistics  of 329 

Stone  construction  in— 

Akron,  Ohio 280 

Albany,  New  York. 280 

Alleghen V.  Pennsylvania 280 

AUentow'n.  Pennsylvania 280,  281 

Altooua,  Pennsylvania 281 

Atl.mta,  Georgia 281 

Baltimore.  Maryland 281,282 

Bangor,  Maine 282 

Bingbarotou,  New  York 282 

Boston,  Massachusetts 282-292 

Bridgeport,  Connecticut 292 

Bnrlingtou,  Iowa 292 

Cambridge.  Massachusetts 292 

Camden,  New  Jersey 292,293 

Canton.Ohio  2;i3 

Cedar  Kapids,  Iowa 29:J 

Chattanoog.i.  Tennessee 293 

Chelsea,  Massachusetts 294 

Chester,  Pennsylvania 294 

Chicago,  Illinois 294-297 

(Jiucinnati.  Ohio 298 

Cleveland.  Ohio    ..  298 

Columbus.  Ohio 298 

Concord,  New  Hampshire 299 

Cumberland,  Maryland 299 

Davenport,  Iowa  .*. 299 

Dayton,  Ohio 299 

Denver,  Colorado 300 

Derby,  Connecticut 300 

Des  Moines.  Iowa  300 

Dubuque,  Iowa 301 

Eastou,  Pennsylvania 301 

Elizabeth,  New  Jersey 301 

Elmira.New  York  301 

Erie,  Peunsvlvauia 301,  302 

Evans\-ille.  Indiana 302 

Fall  lilver,  Massachusetts 302 

Fit<;hburg,  M,a,ssachusetts 302 

Fort  Wayne.  Indiana .' 302 

Galvostoii,  Texiis 302,  3il8 

Gloucesl.r,  Mnssnchusetts 303 

Harrisl.iii...,  r.iiiisvlvania 303 

Harll.M, 1.1  ■„„„,,  l„nt 304 

Hav.rlnll,  Ma--,.i.  Iinsetts 304 

Indiauaj.t.lis.  Imli.iiia 304 

Ithaca.  New  York 304 

Keokuk.  Iowa 3i;5 

Kingston.  New  York 305 

LaFav.tto,  TnrliiiiM  305 

Lanca-l.  T,  I'.-mivvlv^mia .305,306 

Lawi.li.  .■     M:i....,h  llll^ett8 306 

Leav.iiu.iiil,,  K:,!,-  ,s 306 

LoiUi"i  t    \     .  ,^,,,^    3Q5 

J-OKiiii        '■    I          I      300 

I-""'-^            '                  307 

I-?»'l'     I        -in. 307 

Maiiri;.           ■         I  l.iiiipshire 307 

Midill.  1..         ^        :.    ii.ut 307 

Mim,''''  ,,''■]■    ,„s„tV ?"* 

mow;,..'a,:.w,.m.:'':;:!:'.;;;::::::::::::::::::;:;:;:::::::::::^  iZ 

Nashville,  lLiine.s8i'e 309 

New  Albany,  Indiana [ jo9 

Newark.  Now  Jersey .".'!.'..'.'.'.".'.'!.".'.'  309,310 
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New  Bedford.  Massachusetts 310 

Now  Brunswick.  New  .lersoy 310 

Newlnirgh,  New  York ,'ni 

Newbury  port.  Massachusetts an 

New  Haven,  Ciuincrticnt 311 

New  London,  Connecticut 312 

New  Orleans.  Louisiana 312 

Newjiort,  Hhode  Island 312 

Niwm-    V!:!-":!  ■liuselts 3r2 

N'      \    ■        '     ml  environs 313-335 

N.I        \  M  is.sachusctta 336 

N"i      i.| I.i^.sachusetts 338 

0;;.|.  n...i.ii.-    .New  York 338 

Oiaiii:e,  New  J.  rs.v 336.337 

Oswego,  New  York  337 

Pater.sou.  New,Iem.y 337 

Pawturki  I.  IMicide  Island 337.  .3.38 

lM,r»l)iirL-.  Virginia 338 

PliiLiil.lpliia.  I'.'nnsylvania 338-346 

Pi tl sliui gh,  I'ennsylvania 348, 347 

Pillslield,  Massachusetts 347 

I  'c.i  tlaud,  Maine 347,  348 

IVittsvdie.  Peunsvlvauia 348 

I'oiiglikeepsie.  Now  York 34B 

I'lovid.nee.  llhode  Island 349,351) 

','uiui-y.  Massuchuactls 35t 

Keiidiiig.  Pennsylvania 350 

i:  i.  lunond.  Indiana 350 

Kii  hill. uid.  Virginia 350,351 

liiMh.si.i.  N,w  York 351 

l;..ine.  New  York  351 

Kiithiui],  \*ermonl 351 

Saint  Paul.  Minnesota 351,352 

Sah'm.  Massachusetts 352 

Salt  Lake  City,  Utah 352 

San.lusl.v.Olii.i   3.52 

Sail  Ii.iim;     II  lalit'ornia 352,353 

S.i;    ■  -  I    ■.        \  irk 353 

S^i      I  :         '■        jia  353 

.S.I I  Hn    N.w  York 353 

S.nuiton   P.  unsylvania 353,354 

Springfield,  .VI a.ssachnsctts 3.54 

SpriDgfleld,  Ohio 354 

Steubenville,  Ohio 354 

Taunton,  Ma,ssachu8ett8 354 

TeiTe  Haute,  Indiana 355 

Toledo,  Ohio  355 

Topeka.  Kansas    355 

Trenton.  New  Jersey 355, 356 

Troy,  New  York 350 

Utica,  New  York 356 

Waterbu  ry,  Connecticut : 356 

Watertown.  New  York 356 

Washington,  District  of  Columbia 357-361 

Wheeling,  West  Virginia 361 

Wilkesbarre,  Pennsylvania 361,  36.' 

WiUiamsport.  Pennsylvania 362 

Wilmington,  Delaware 362 

Winona,  Minnesota        362 

Woonsocket,  Khode  Island 362, 363 

Worcester,  Ma.ssachasetts 363 

Yonkers.  New  York 3C3 

York,  Pennsylvania 363 

Zanesville,  Ohio 363 

Stone  constraction  in  some  of  the  principal  cities  of  the  United  States, 

extent  of 101-105 

Stone,  exportation  of 397 

Stone,  importation  of,  into  the  United  States 397,  398 

Stone  in  structures,  position  of 387 

Stone  in  Washing^u  Monument,  Wasliington,  District  of  Columbia 359.  360 

Stone  of  Smithsonian  Institution,  Washington,  District  of  Columbia 358, 359 

Stone  of  State,  War,  and  Navy  Departments  building,  Washington,  Dis- 
trict of  Columbia 358 

Stone,  seasoning  of 387 

Stone  structures,  means  of  protection  and  preserv.ation  of ^80-393 

Stone  structures  in  Washington  and  vicinity,  list  of 360 

Stone  used  in  Patent-OiSce  building,  Washington,  District  of  Columbia.         360 

Stone  used  in  pavements  of  Washington,  District  of  Columbia  361 

Stone  used  in  Post  Office  Department  building,  Washington,  District  of 

Columbia 360 

Stones,  building 316-336 

Stones,  building,  minerals  in 4 

Stones  in  Trinity  church-yard.  New  York  city,  decay  of 360 

Stones,  preservation  of,  by  chemical  action 14 

Street  paving  in  Philadelphia 345,346 

Strength  of  materials 14 

Study  of  building  materials,  methods  of 5 

Sub-Carboniferous  formation  of  Kansas 275 

Sub-Carboniferous  formation  of  Missouri 269 

Sub-Carboniferous  limestone  of  Ohio 214 

Sub-Carboniferous  limestone  of  Pennsylvania 155 

Sub-Carboniferous  sandstone  of  Ohio 188-198 

Sub-Carboniferous  sandstone  of  Pennsylvania 161.162 

Sulpliuric  acid  in  tho  atmosphere,  effect  of,  upon  the  durability  of  build- 
ing stones 371,372 
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Snlphurous  acid  in  the  atmosphere,  effect  of,  upon  the  durability  of  build- 
ing stones 371,  372 

Surface  of  building  stones,  position  of.  as  affecting  their  durability 379, 380 

Surface  of  stone,  character  and  position  of,  as  affecting  their  durability.  379-381 

Swallow,  Professor 269 

Syenite,  component*  of 22 

T. 

Taunton,  Massachusetts,  use  of  stone  in *. 354 

Tennessee,  description  of  quarries  of 187,188 

Tennessee,  marble  and  limestone  of,  description  of  the 50,51,76,77 

Terre  Haute,  ludiana,  use  of  stone  in 355 

Toledo,  Ohio,  use  of  atone  in 355 

Topeka,  Kansas,  use  of  stone  in 355 

Trap-rocks  of  New  Jerst-y , 143 

Trap  used  in  New  York  city,  physical  properties  of 332,  333 

Trenton  group  of  Illinois 219, 220 

Trenton  limestone  of  ■Wisconsin 232,  233 

Trenton,  New  Jersey,  use  of  stone  in 355,  356 

Tienton  stage  of  Iowa 264 

Trial,  methods  of 381-386 

Triassic  limestone  of  Pennsylvania 156 

Triassic  rocks  of  North  Carolina 181, 182 

Triassic  sandstone  of  New  Jersey 141-146 

Triassic  sandstone  of  Pennsylvania 156, 157 

Trinity  church  yard,  New  York  city,  decay  of  stones  in 380 

Troy,  New  York,  use  of  stone  in 356 

Tuckahoe  marble  of  New  York 135-139 

U. 

Uhler,  Professor  P.  H 176 

Upper  Coal  stage  of  Iowa 258 

Upper  Helderberg  group  of  New  Jersey 140, 141 

Upper  Silurian  period  of  Iowa 263 

Upper  Silurian  sandstone  of  Pennsylvania 158 

Use  of  explosives 33,  34 

Use  of  stone  in  cemeteries  in  Philadelphia 344, 345 

Use  of  stone  in — 

Akron.  Ohio 280 

Albany,  New  York 280 

Allegheny,  Pennsylvania 280 

AUentovrn,  Pennsylvania 280,281 

Altoona,  Pennsylvania 281 

Atlanta,  Georgia 281 

Baltimore,  Maryland 281,282 

Bangor,  Maine 282 

Bingbamton,  New  York 2S2 

.Boston,  Massachusetts 282-292 

Bridceport, Connecticut 292 

Burlington,  Iowa 292 

Cambridge,  Massachusetts 292 

Camden,  New  Jersey 292, 293 

Canton.Ohio  .     293 

Cedar  Rapids,  Iowa 293 

Chattanooga.  Tennessee ^ 293 

Chelsfr-a,  Massachusetts 294 

Chester,  Pennsylvania 294 

Chicago.  Illinois 294-297 

Cincinnati.  Ohio 298 

Cleveland,  Ohio 298 

Columbus,  Ohio 298 

Concord,  New  Hampshire 299 

Cumberland.  Maryland 299 

Davenport,  Iowa 299 

Dayton,  Ohio 299 

Denver.  Colorado 300 

Derby.  Connecticut 300 

Des  Moines,  Iowa 300 

Dubuque,  Iowa 301 

Easton,  Pennsylvania 301 

Elizabeth.  New  Jersey 301 

Elmira,  New  York 301 

Erie,  Pennsylvania 301,302 

Evanaville,  Indiana 302 

Fall  Kiver,  Massachusetts 302 

Fitchburg,  Miisaachusetts  302 

Galveston,  Texas 302,303 

Gloucester,  Massachusetts 303 

Harrisburg,  Pennsylvania 303 

Hartford.  Connecticut 304 

Haverhill,  Massachusetts 304 

Indianapolis,  IntUana 304 

Ithaca.  New  York 304 

Keokuk,  Iowa 306 

Kingston.  New  York 305 

La  Fayette,  Indiana 305 

Lanca-stcr,  Pennsylvania 305,  306 

Lawrence.  Massachusetts 306 

Leavenwoirh.  Kansas  306 

Lockpnrt.  New  York 306 

Logaiispoit.  Indiana 306 

Louisville,  Kentucky 307 

Lowell,  Massachusetts 307 

Manchester,  New  Hampshire 307 

Memphi 
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Middletown,  Connecticut 307 

Minneapolis,  Minnesota 308 

Mobile.  Alabama 309 

Nashville,  Tennessee 309 

New  Albany,  Indiana 309 

Newark.  New  Jersey 309,310 

New  Bedford,  Mas.sachusetta 310 

New  Brunswick,  New  Jersey 310 

Newburgh,  Now  York 311 

Newbury  port,  Massachusetts 3ii 

New  Haven,  Connecticut^ 311 

New  London,  Connecticut 312 

New  Orleans,  Louisiana 312 

Newport,  Rhode  Island 312 

Newton,  Massachusetts 312 

New  York  city  and  environs 313-335 

North  Adams!  Massachusetts 336 

Northampton.  Massachusetts    336 

Ogdenabiirg.  New  York 336 

Orange.  New  Jersey 336,337 

Oswego,  New  York 337 

Patersou,  New  Jersev 337 

Pawtucket.  Rhode  Island 337,338 

Petersburg.  Virginia 338 

Philadelphia,  Pennsylvania 338-346' 

Pittsburgh,  Pennsylvania 346,347 

Pittsfield,  Massachusetts. 347 

Portland.  Maine : 347,348 

Pottsville.  Pennsylvania 348 

Poughkeepsie,  New  York 348 

Providence,  Rhode  Island 349,350 

Quincy,  Massachusetts 350 

Reading,  Pennsylvania 350 

Richmond,  Indiana 3,'>0 

Richmond,  Virgmia 350,  351 

Rochester.  New  York 351 

Rome,  New  York 351 

Rutland,  Vermont 351 

Saint  Paul,  Minnesota 351,352 

Salem,  Massachusetts 352 

Salt  Lake  City,  Utah 352 

Sandusky,  Ohio 352^ 

San  Francisco,  California 352, 353 

Saratoga.  New  York S.'iS 

Savannah,  Georgia 353 

Schenectady,  New  York 35a 

Scranton.  Pennsylvania 353.354 

Springfield,  Massachusetts 354 

Springfield,  Ohio ^....: 354 

Stenbenville.  Ohio 354 

Taunton,  Massachusetts 354 

Terre  H;» u te,  Indiana 35S 

Toledo,  Ohio 355 

Topeka,  Kansas 355 

Trenton.  New  Jersey.., 355,356 

Troy,  New  York.../ 356- 

Utica.  New  York 356 

AVashin-iMn,  District  of  Columbia 357-361 

WaTi'i  l>nr\ ,  Connecticut :.-.  ^^^ 

Wat.rtown,  X.-w  York 356 

Wbeeliut:.  West  Virginia 3C1 

Wilkesbarre.  Pennsylvania 361,362 

"WiUiamsport,  Pennsylvania 362' 

"Wilmington,  Delaware 362 

Winona,  Minnesota 3G2 

Woonsnckct.  Kliode  Island 362,363 

WortfsfiT.  Ma.ssathusetta 363 

Yonkers.  New  York 363 

York,  Pcnnsvlv.inia 363 

Zanesvillc.  Ohio 363 

Utah,  description  of  qnarries  of 278 

Utica,  New  York,  use  of  stone  in 356 

V. 

Variations  of  temperature,  effects  of,  upon  the  durability  of  building 

stones 373 

Varieties,  localities,  and  edifices 316-324 

Vegetable  growth,  effects  of,  upon  the  durability  of  building  stones 375 

Verd-nntique  quarries  of  Connecticut  129 

Vermont,  crystalline  siliceous  rocks  of,  description  of  the 50, 51,58, 5& 

Vermont,  granite  quarries  of 126 

Vermont,  marble  and  limestone  of.  description  of  the 50, 51. 58-61 

Vermont,  slate  of,  description  of  the 50,51.60,61 

Vermont,  slate  quarries  of 126 

Virginia,  crystalline  siliceous  rocks  of,  description  of  the 50,  51,74,  75 

Virginia,  description  of  quarries  of 179-181 

Virginia,  marble  and  limestone  of.  description  of  the 50,51,  74,75 

Virginia,  notes  of  Huntington  and  Munroe  upon  the  building  stoDes  of..  V9 

Virginia,  slate  of 180. 181 

Virginia,  slate  of,  description  of  the 50, 51, 74,  75 

Virginia,  soapstone  of 181 

Volcanic  rocks  of  Colorado,  description  of  the 98, 9^ 

W. 

"Washington  and  vicinity,  list  of  stone  structures  in 360 

Washington.  District  of  Columbia,  use  of  stone  in 357-361 

Washington  Monument.  Washington.  District  of  Columbia,  stone  in....  359, 360 
Washington  territory,  crystalline  sUiceona  rocks  of,  description  of  the..      96, 97 
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AVaabington  territory,  sandatono  of.  deacription  of  the 96, 97 

AVatorbury,  Connecticut,  uee  of  stone  in 356 

Watertown,  JiowTork,  use  of  stone  in 356 

Weatbering,  cffeots  of,  upon  limestone 369, 870 

■Weatheriug,  effects  of,  upon  tbo  darability  of  g:neis8 365 

TTeatbering,  effects  of,  upon  tbe  durability  of  granite 370, 371 

■Weutbering,  sandstone,  effects  of 368,369 

"Weatbering,  serpentine,  effects  of 371 

"Welsh  rooting  slate,  analyses  of 174 

"West  Virginia,  sjindstone  of,  deacription  of  the 50,51,74,75 

■WluM'liug,  AVest  Virginia,  use  of  stone  iu 361 

"White.  Owen,  and  Hall,  reports  of,  on  tbe  geology  of  Iowa 256 

AVilkesbarre,  Pennsylvania,  use  of  stoue  in 361,362 

WilUauisport,  Pennsylvania,  use  of  stone  iu 362 

"Wilmiugton,  Delaware,  use  of  atone  in 362 

WincheU,  Professor  N.  H 244,265 

Wind,  effect  of,  upon  the  durability  of  building  stones 373 

AVinona,  Miunesota,  use  of  stone  in 362 

AVisconsin,  Archiean  rocks  of 234-239 

AVisconsin,  description  of  quarries  of 229-244 

AVisconsin,  eastern,  report  of  T.  C.  Chamberlain  on 242-244 

AVisconsin,  limestone  of,  deacription  of  the .' ...' 88,89 
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AVisconsin,  Lower  Magneaian  limestone  of 230,231 

AVisconsin,  m.irble  and  limestone  of 60,51 

AVisconsin,  Niagara  group  in 233 

1,  Potedam  sandstone  of 229,230 

quarries  of  Silurian  formation  In 229-234 

AVisconsin,  Saint  Peter  sandstone  of 231.232 

AVisconsin,  sandstone  of,  desciiption  of  the 88,89 

AVisconsin,  Trenton  limoatoneof 232,233 

AVolff,  John  Eliot 116,282 

AVoodbury  stage  of  Iowa 257 

Woonaocket,  Khode  Island,  use  of  stone  in 362,363 

AVorceater,  Massachusetts,  use  of  atone  in 363 

Working  of  elate 38-41 

AVormley,  Professor 197,205,206 

Wyoming,  description  of  qmuries  of 278 

Yonkera,  New  York,  use  of  atone  in 863 

York,  PennaylTania,  use  of  stone  in 863 

Z. 

Zanesville,  Ohio,  use  of  stone  in 348 
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